


Heating - Piping 
adiAir Conditioning 


Vol. 10, No. 6 





1938 


istrict Steam Sales Rise, Cost Falls 


Trends in District Heating During Las! Ten Years 


HILE district heating has experienced no spec 
tacular growth during the last 10 years it has 
withstood the pressure of competition remark 
ably well during the depression. Fig. 1 shows the total 
annual sales of 25 companies as reported to the National 
District Heating \ssociation for a period of nine years 

The cost of the service to the consumer in most cases 
has followed a downward trend during these vears, as 
hown by Fig. 2. The average net rate of 16 companies 
has decreased from 89.6 per 1000 Ib in 1928 to 78.2c in 
1936. 

During this period there have been many interesting 
developments in the industry. These may be classified 
roughly as those directly affecting relations with custom 
ers and as efforts to reduce capital and operating costs 


Improved Customers’ Relations 


District heating companies have long recognized that 
good customer relations are particularly important. They 
have used numerous methods, therefore, of providing 
better service in order to increase the satisfaction of 
their customers, 

There has been an increased appreciation of the service 


"Engineer of Steam Distribution, The Detroit Edison Co.; Second Vice 
President, National District Heating Association 
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Fig. 1—Total annual steam sales of 25 district heating companies 


erators, due not only to the decreas 


| | 
also to the increased labor cost 


small, individually owned boiler plants and 


istrict eating conipant l crit 
44 , 
made available by the aban 
has provided necaed pact 
} { no " 
mprovement ol bu ding heating 
which has taken piace during ti 
ee 
ereatly helped the operating compan 
al «l imOowel cost 


pt these cot cs wu 
units t e very plete 
yphies multiple ned ( 
now, however, showing a greatet 
ystem controls 
experience Ol district heating cor ipanies i eC! 


without exception, properly install 
temperature control systems not only reduce 
costs but at the same time give decidedly bett 


tions. This is because the wide temperatur 


variations which accompany hand control are prevent 
desire to give better service at a lower 
heating companies have made control install 
tal basis lhis has proved to be 













By G. D. Winans* 


It is appropriate that attention be given 
to general trends in district heating this 
month, for problems of the industry will 
be discussed in detail at the annual con- 
vention of the National District Heating 
Association meeting in Baltimore June 
28 to July 1.... Mr. Winans shows what 
the district heating companies are doing 
in the field of customers’ relations, and 
toward reduction of capital and operat- 
ing costs. Efforts in the latter field in 
clude the use of compressors to supply 
comparatively small amounts of high 
pressure steam, and adoption of im- 
proved heat cycles for greater efficiency 





















Fig. 2—Revenue per 1000 Ib of steam sold by 16 companies 


in spite of the fact that these control systems materially 
reduce the steam sales of the operating companies. 

Many 
other ways to reduce the customers’ heating costs The 
distribution of a booklet entitled “Principles of Eco 
nomical Heating”, published by the commercial relations 
committee of the National District Heating Association 
in collaboration with the National Association of Build- 


operating companies are working in _ several 


ing Owners and Managers, is typical of these practices. 
This booklet is in its second edition. 

Some companies, upon request, make inspections of 
customers’ heating systems and give advice regarding 
necessary repairs and desirable piping changes which 
would reduce heating costs. 

Flow Meters 

Both steam flow meters and condensation meters are 
used by district heating companies to meter the service. 
Since condensation meters are dependent to a certain 
extent upon the condition of the customers’ equipment, 
there has been a tendency to use steam flow meters. This 
has brought about a feeling of a 
need for a flow meter better adapted 
to general district heating metering 


Reduction of Capital and 
Operating Costs 


In the effort to improve their 
own operating conditions, heating 
companies have .continuously stud 
ied means of increasing their out 
their load 
and decreasing the cost of the 
service. Through their interchange 
of ideas and methods, they have 


put, improving factor, 


made many advances in this re- 

spect. 

Air Conditioning 
The increased demand for air 


Fig. 3—Steam compressor installation. Re- 
ceiver in back of compressor cannot be seen 
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conditioning seems to offer the grea 
opportunity for increasing the steam 
put. With new developments and n 
ods now available, it has become fea 
to use low pressure steam as a mean 
dehumidifying air for air conditior 
purposes. The additional load which 
use of steam may furnish will be a ; 
welcome offpeak output to the dist 
heating companies. 
Steam Compressors 
The use of compressors to supply « 
paratively small amounts of high pres 
steam is of particular importance in tf! 
cities where only low pressure steal 
available. Steam for use in laundry 
gles, pressing machines, and other 
cesses requiring 85 to 100 Ib gage pres 
is made available from low pressur 
tribution systems. The use of steam « 
pressors makes it possible to furnis| 
the steam requirements of some buildings whic! 
merly had small, separately fired boilers, and enla 
the district heating field because new customers why 
quire high pressure steam can be more easily acqui 
There are now six steam compressor installation 
Detroit. 
and has given very satisfactory service from an ope 


The first of these was placed in service in 12 
ing and maintenance standpoint. ‘The others hav 
installed more recently and are giving equal satisfact 

Plans are now being made to install at least two n 
steam compressors in a large hotel to supply high 
sure steam for the laundry. 


Distribution System 


The problem of distributing steam economically 
ing given much attention at present. The cost of un 
ground construction is high and has long been a | 
cap to the widespread expansion of distribution syst 
\n earnest attempt has been made to reduce this 


{Concluded on p. 371] 
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Dome for World’s Largest Telescope 


Presents Unusual Insulation 


STRONOMERS will be able to 

study a volume of space approxi- 

mately eight times greater than 
ever before when the 200 in. telescope 
of the Mt. Palomar astrophysical obser- 
yatory of California Institute of Tech- 
nology is ready to operate, probably in 
1940, With the mighty light-gathering 
properties of the world’s largest telescope, 
scientists may see 1,000,000,000 light 
years’ into space (twice as far as now), 
will be able to test the theory of the ex- 
panding universe by measuring the speed 
of nebulae more distant than any yet ob- 
served, may learn new facts about the 
constitution of matter within the stars 
and their atmospheres, 

Many branches of science, engineering 
and industry are playing parts in the 
design and erection of this tremendous 
instrument, initiated in 1927 by a $6,000,- 
000 gift of the Rockefeller Foundation, 
to increase man’s knowledge. Some five 
years were spent studying possible sites 
in Southern California and Arizona 
areas noted for clarity of atmosphere and 





nominal temperature variations. The site 
had to be remote from urban centers and 
the “sky lights” of such settlements, now 
and in the future. It had to be accessible 
by a road with easy grades and large 
radius curves to permit transportation of 
the tube and mounting and the heavy 
parts for the dome construction. 

One of the most difficult- problems was 
to procure a suitable 200 in. disk to back 
the thin metallic reflecting surface of a 
gigantic parabolic mirror, accurate within 
two-millionths of an inch at every point 
of its surface. Two were cast of low ex- 
pansion borosilicate glass, following 
months of experimental work, and the 
best of the two will be used. The second 
was lifted from its annealing oven in 
December, 1935, after having cooled for 
12 months from its pouring temperature 
of 2800 degrees. Weighing 20 tons, it 
was the largest solid piece of glass ever 
cast. It is now being made ready for 
the reflecting surface by “figuring” it— 
giving it the figure of a paraboloid or 
slightly dished shape so that it will gather 
light and focus it at a point to be picked 
up by an eyepiece or split up by a spec- 


-———_—_—. 


“Chief Engineer, Alfol Insulation Co., Inc. 
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Problem 


Cross-section of the dome building and the world’s largest tele- 
scope, which will vastly increase man’s knowledge of the universe 





By Channing Turner* 


At Mt. Palomar, California (about 60 miles from San Diego) the 
world’s largest astrophysical observatory is nearing completion, 
will be ready to operate in 1940... .. One of the many problems 
to be solved for this tremendous project—in which many branches 
of science, engineering, and industry have cooperated—-was the 
method of insulating the dome. A fairly uniform temperature 
level during each 24 hr period throughout the year is essential in 
order to prevent movement of the telescope supporting structure 
and displacement of the mirrors, as otherwise precious “seeing 
time” would be lost... . . How the dome is being insulated is 
described here, with a brief discussion of some of its features 





369 





troscope. Aluminum approximately 1/250,000 of an inch 
thick will be deposited on it by a new process to create 
a reflecting mirror. This process consists of condens- 
ing aluminum vapor on the surface under an absolute 
pressure of approximately 10-°° mm of mercury. 

In the November, 1933, Heatinc, PipinGc AND AIR 
CONDITIONING, M. M. Lawler described the function 
air conditioning is performing in the grinding and’ pol- 
ishing of the mirror. By providing controlled tempera- 
ture and humidity conditions for the telescope mirror 
shop on the campus of California Tech, it has been 
estimated that the nine years which might otherwise be 
required for the work would be reduced to three. A 
controlled temperature is essential to prevent distortion 
of the glass and consequent inaccurate grinding; con- 
trolled humidity is required because the abrasive mate- 
rials or rouge used for the grinding and polishing are 
mixed with water, and the consistency of the rouge 
would vary, because of the evaporation of the water, 
with the atmospheric conditions in the room. 

The contribution of heat engineering to this project 
does not end with the control of temperature and 
humidity of the mirror shop, however. The insulation 
of the dome for the telescope offers unusual problems, 
for it is essential to maintain a fairly uniform tempera- 
ture level during each 24 hr period throughout the 
year (the level depending upon the probable evening 
temperature). Wide temperature variations would cause 
excessive expansion and contraction changes in the 
mounting and frame that support the mirrors in precise 
relationship, resulting in loss of irreplaceable “seeing 
time.” The plan is to keep the temperature variation 
in the dome within 5 deg, and the temperature around 
the 200 in. reflector within approximately 1 deg. 


The Dome Construction 


The dome, 135 ft in diameter, will be rotated so that 
the opening, 30 ft wide and over 100 ft in length, is held 
in line with the telescope wher- 
ever it may be pointed. Huge 
sliding shutters will close the 
opening all day long and will be 
opened at night. The area of 
the opening is about 1/12 the 
dome area. 

From sunset to dawn the 
dome will be open to the night 
air. The shutters will be closed 
at dawn when the atmosphere 
is at its coldest, and it is neces- 
sary to maintain this low tem- 
perature inside the dome all 
day long so that in the late 
afternoon, when the shutters 
are opened, the air tempera- 
tures inside and outside will 
be about the same. Otherwise there would be an inrush 
of cold air into the dome, with chilling and contracting 
of the steelwork and the rising of warm currents of air, 
which conditions would interfere with the use of the 
telescope for several hours, until temperatures had be- 
come equalized and stable. 

In summer, the surface temperature of the dome ex- 
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Construction view of dome 
with shutters partly closed 


posed to the sun’s heat may be over 120 F. The ma» 
mum air temperature may be 90 F or so, and the mi 
mum temperature at night might be about 70 F or m 
be as low as 60 F. In summer it is then desirable 
maintain the temperature inside the dome on some da 
from 70 to 75 F and on other days the range may 
lower, as from 60 to 65 F. The problem is to mai 
tain a fairly uniform temperature level throughout 
24 hr period, the exact level depending upon the pri 
able evening temperature. On cold winter days the ma» 
mum air temperature may be 30 F and the mininn 
15 F, so in this season the desirable inside tempe: 
ture will be considerably lower than in summer. 

The most satisfactory way to control the situation a: 
maintain night temperatures throughout the day is 
use insulation to keep the heat from penetrating | 
dome. In addition to high thermal efficiency, the insu! 
tion of the vast inside area of this revolving dome mus‘ 
be unaffected by possible vibration; must be fireprooi 
must be held firmly in place; must not sag or war; 
and must be enduring. It was also deemed desirable ¢ 
choose a type which would provide an attractive arc! 
tectural effect. Aluminum foil was selected. 


Method of Insulating 


The aluminum foil is made up in metal panels 5 i: 
thick holding twelve layers of crumpled foil. Layer: 
are separated by contact high points . an 
completely fill the depth of the panel. 
the detail drawings, the dome is built up of stee! 
plates butt welded together and supported on I beams 
radius of the dome and 


between 


PEE 
Referring 


which are curved to the 
erected in vertical planes. 
ported by horizontal trusses which, in turn, are carried 
by larger trusses arching up in circular arcs from t! 
springline of the dome to the large box girders 
semicircular form which frame the opening of the dom 
The arching trusses are 3% ft in depth and the insulat 
ing panels are placed in line with the in 
side faces of these trusses, to form a 
ceiling with concave spherical surfac: 
This spherical surface is 3% ft from th 
inside surface of the dome plates, except 
at the very top of the dome, where this 
insulating ceiling is flat and passes hori 
zontally just under the box girders and 
extends to the sides of the opening. 

The insulating panels are support: 
and held in line by structural T’s of alu 
minum standing in vertical planes and 
rolled to conform to the curvature of th 
dome. Each panei fits between the stems 
of the T’s and is retained by the flang: 
on each side. The panels are clamped t 
the T’s by wedges and plates. This con 
struction holds the panels firmly in plac: 
and allows them to be erected with ease. 

The side panels are about 7 ft high and decrease 
width from about 4 ft at the springline to about 2 ft a 
the flat ceiling. They are curved inward to conform with 
the shape of the dome. The twelve layers of foil ar 
held in pan shaped trays of light sheet steel covered 
with a sheet of aluminum, rubbed to a satin finish. 


These I beams are sup 
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Above—Cross-section showing method of attaching aluminum 
tees to bottom of main ribs of dome. Below—Section showing 
attaching of aluminum tees to bottom of horizontal struts 


This concave aluminum surface forms the interior sur- 
face of the dome and this attractive metal finish is set 
off by the slender lines of the T’s which rise from the 
observation gallery and arch high overhead, converging 
toward the top of the dome. This construction not only 
provides an interior sheathing of attractive appearance, 
but has a high utility value also, because the metallic 
surface of the aluminum sheets has high reflectivity and 
low emissivity of radiant heat. This means that the 
transfer of radiant heat between the telescope and the 
revolving dome will be reduced to a minimum, which 
will add materially to the insulation of the telescope. 

In addition to the foil insulation applied in the panel 
form in the dome, loose crumpled foil has been used to 
insulate outside walls and inside walls and ceilings of the 
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three stories inside the concrete dome building, as well as 
for insulation of the shutter and iris diaphragm of th 


200 in. reflector. 
Lower Walls Are Double 


The lower walls of the building—the 
below the revolving dome—are double, with a 12 in 


Stationary part 


ventilated air space between an outer 1% in. gunite 
wall and an inner insulated wall. 
veloped 
tion slightly cooler than the upper part and to permit 
a rapid dissipation of heat from the outer wall, so a 
not to cause local disturbance and interference wit! 


This design was de 


keep the lower part of the dome construc 


in the Several workrooms 


in the stationary part of the dome building 


“seeing time”’ early evening. 
which ex 
tends approximately 30 ft from the ground, are to be 
heated and air conditioned. 

The height of the entire building 
tating dome, is about 135 ft from the ground to the top 
of the dome area. 


including the ro 





District Steam — 
[Concluded from p. 368] 


Several new types of steam main conduits have | 


een 
developed with this in mind. The 7 abagmerspig in 
welding technique and in methods of testing welds have 
brought about universal acceptance of welding piping for 
both underground and plant construction. Both gas and 


arc welding are used. 
Steam Generation 

Few additions have been made to steam generating 
equipment recently, although many improvements have 
been made in existing installations. For the most part 
heating plant development runs hand hand with the 
development in electric power plants. 

When additions or new plants are needed, new heat 
cycles will no doubt be applied to take advantage of the 
greater efficiencies to be obtained by the use of higher 
temperatures and pressures. Some of the cycles ar 
described in detail in a paper, “A Comparative Study of 
By-Product Generating Cycles”, by M. W 
and R. G. Felger, N.D.H.A, 


One installation using an improved cycle is being in 


Benjamin 
“Proceedings,” 1933. 


stalled this year. This will consist, in part, of two 
evaporators, each having a net capacity of 100,000 Ib 


will be 


per hr of steam. These evaporators supplied 
with steam from a back pressure turbine. The steam 
generated in the evaporators will be used to supply th 
steam distribution system furnishing steam to the down 
town district. Others will follow as soon as there is 


sufficient demand for more plant capacity 
Advisory Council 

Last June, President T. E. Purcell of the National 
District Heating Association appointed an advisory coun 
cil. This council has, as the basis of its organization, 
the development of district heating on 
and engineering lines. The council 


sound economi 
is made up of nine 
of the older members of the association, and should be 
able to accomplish much toward the advancement of dis 


trict heating. 








fter College— 
ir Conditioning? 


By Herbert Raisler 


HE engineering graduate is faced not 
only with the problem of getting a job, 
but of getting one in the particular field 
best suited to his abilities. In recent years, 
students have leaned heavily toward air con- 
ditioning. In many universities where air con- 
ditioning courses are offered, almost 30 per cent 
of the eligible mechanical engineers are enrolled 
in them. This interest can be traced largely to the 
impression that air conditioning is new, and conse- 
quently should offer great opportunities to young men. 
Realizing this interest, information from several com- 
panies in the industry and from some of the foremost 
engineering schools has been assembled to present a pic- 
ture of the opportunities for engineering graduates in 
air conditioning. The study is based upon data and 
comments obtained from many sources, and does not 
reflect the attitude or procedure of any one organization. 


Scholastic Preparation 


In a subject as fast-changing as this, it is difficult for 
a university to maintain courses which will immediately 
prepare its students for a useful position. Sections of 
textbooks become outdated before publication has been 
completed, and most men who are not active partici- 
pants in the business of the industry find it impossible 
to keep fully abreast of the times. 

This has limited the academic preparation obtainable. 
Most technical schools offer one or two courses dealing 
with the subject. Some have adopted a system whereby 
it is possible for its students to major in this work in 
the senior year; others allow it as a thesis topic. Under- 
graduate work in air conditioning is of course of value; 
for the most part, however, these courses deal only with 
the basic theory, and do not incorporate practical appli- 
cations. 

Because of this, most of the companies engaged in the 
industry have taken it upon themselves to teach the sub- 
ject and prepare men for useful positions in their or- 
ganizations. With this system, anyone who has grad- 
uated from an engineering school is equipped to start 
with a company in the air conditioning business. 


Obtaining Employment 


The methods by which a position in the air condition- 
ing industry may be obtained are varied, and depend 
upon the type of work and the company involved. 


“9 
‘- 





Most firms have a definite policy that is followed 
selecting men. Each year (depending upon busines 
conditions) a certain number of students are carefull 
chosen from the graduating classes of different colleg 
These are usually selected in one of two ways. T! 
company either sends its personnel director to interv) 
students at the various universities, or arranges for 
terviews at its offices. The latter come about as a resu!! 
of an inquiry from a prospective employee, or becau 
of some qualified person’s recommendation. In eit! 
case, an application is filed and the man is intervic 
by one or more members of the company. 

Some of the companies operate so as to train men | 
their branch offices or distributors. These men 
usually selected from the particular section of the cow 
try where the office is located, and in almost all cas 
the branch or distributor managers have the final say 
determining who shall become a member of the lo 
organization. 

New men are divided into two distinct classifications 
(1) those who are to become sales engineers and wor 
in the merchandising and business end of the company 
and (2) those who are to become research or produ 
tion engineers and work in the development departments 
Usually, this division is kept in mind from the begi! 
ning, and sales personalities are segregated from thos 
whose interests are strictly technical. 

Another method of entering the industry is throug! 
companies indirectly related to it. Some firms treat 
conditioning as an auxiliary part of their main lin 
Others are allied to the field in that they manufactur 
companion products. Employment in these organiza 
tions necessitates undertaking a certain amount of p' 
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liminary training of a general nature, but usually, if con- 
ditions allow, such companies encourage those whose in- 
terests lie in a particular branch of the business to enter 
that branch. 

Employment opportunities, then, may be classified as 
to type of company and type of position. The field is 
bread and its scope unlimited, but like any other indus- 
try, selections are carefully made, and a good technical 
background is an ever important requisite. 


Training in Industry 


The lengths to which companies go in training their 
engineers is quite unusual. Almost all organizations 
have a definite routine which the student engineer fol- 
lows. The duration and nature of this training depend 
upon the company, type of job, individual, and general 
business conditions. 

The graduate first spends a short period familiarizing 
himself with the products, methods, and physical work- 
ings of the organization. During this orientation period, 
a certain amount of shop work and plant touring is per- 
formed; the time devoted to this may vary from two 
weeks to six months. This period is sometimes ex- 
tended to allow time in the research laboratory where 
testing and development is encountered. If a man is 
being trained for purely technical work, this department 
will be greatly stressed and a year or more may be spent 
learning intricacies of laboratory technique. 

For the sales engineer, a far more important phase 
of the training takes place in the layout department, 
where calculations for actual jobs are made. Here, the 
equipment that the company deals in must be employed 





Of recent years, engineering graduates have leaned 
heavily toward air conditioning, feeling that in such 
a fast moving field there must be many opportunities 
for young men. This article is intended to help the 
graduate in his decision, aid H. P. & A. C. readers in 
advising younger men when their opinions are asked 
.... The author—one year out of school—has worked 
for one of the major heating and air conditioning 
manufacturers and has been a member of the com- 
pany’s student training course. He previously had 
two summers’ experience with two different com- 
panies closely allied to the industry, and has inter- 
viewed by mail and in person several other manu- 
facturers and universities for the information he 
summarizes . . . . His purpose is to describe what 
the college graduate may expect if he decides to 
cast his lot with the air conditioning manufacturer 





to satisfy the specifications of owners, engineers, and 
architects. Each job is different, and the layout work 
comprises one of the finest types of experience obtainable. 

Student engineers who are to be placed in branch of- 
fices are next sent out to obtain field experience. There, 
the men follow a procedure similar to that of the main 
office, only in this case the work is more directly ap- 
plicable to the particular branch office under consider- 
ation. 

In each instance, the men are under the complete su- 
pervision of the company’s engineers and executives. 
They are at liberty to discuss any problems with them, 
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and in that way manage to obtain a broader understand 
ing of the subject. 

The practical work is supplemented by lectures, hom 
problems, outside reading, and examinations which ordi 
narily take place after hours. 
or two nights a week either by a series of the company s 


Lectures are given on 


engineers, or an instructor delegated to perform that part 
of the training. 

The duration of the entire educational period may 
vary from six months to five years or more, but more 
commonly, a year is required thoroughly to train a col 
lege graduate. After that, he is considered to have passed 
the stage of learning and entered that of useful work 
From general inquiry, 75 to 80 per cent of the men 
trained remain with the company, and in many cases 
the more important technical and executive positions in 
the organizations are now occupied by men who have 
been trained in this manner. 

Education in industry is not an innovation, but the 
extent to which it has been undertaken in the air con 
ditioning field is great. 


Opportunities Do Exist 


Today’s comfort conditioning is a far cry from the 


installations of 20 and 30 years ago. Great progress has 


been made, and public interest has been seriously 


aroused, but it is well to remember that air conditioning 
is no more than a modified combination of three olde 
fields : 


ciples hold no mystery, and its applications are not far 


heating, ventilation, and refrigeration. Its prin 
removed from these component parts. 

Opportunities in air conditioning do exist, but con 
trary to many exaggerated statements, the industry is 
not an economic cure-all for financial ills. The field is 
new, and adjustments are continually being made. Thess 
adjustments many times result in excellent opportunities 
for comparatively young men. 

A good future exists for capable engineers 
a sound technical knowledge, founded 
training and industrial experience, is accompanied by a 


providing 


upon academi 


sincere desire to help contribute to furthering the field 
Those who have pinned their hopes on entering an in 
dustry wherein ability is lacking and new blood is sorely 
needed will be disappointed. 

The industry is well equipped educationally, and the 
possibility of obtaining worthwhile experience is evi 
denced by the many ways that training is undertaken 
The companies comprising the major part of this busi 
ness employ great numbers of college graduates yearly, 
recruiting them from universities throughout the coun 
try. Their success and the future of the industry cd 
pend upon their ability. 





Air Conditioning Mines 

The Bureau of Mines recently issued Information 
Circular No. I. C. 7001 on “Review of Literature on 
Conditioning Air for Advancement of Health and Safety 
in Mines,” by D. Harrington and Sara J 
Among the phases of the subject discussed are general 
foulness in underground air, the gases encountered in 
mines, and dusts and the prevention and treatment of 
dust diseases. A bibliography of 70 references is in- 
cluded. 


Davenport 








Table 1—Classification of Valves 





Crass I Crass 2 Crass 3 





Class A |Swing check valves 


Globe valves 
valves Lift check valves 

Lift check valves, angle| globe type 

type 


Angle valves 








Class B |Wedge gate valves 
D. D. taper seat gates |W 


Needlepoint angle valves|Needlepoint glob« 
edge gates——venturi valves 


type 
D. B type seat gates— 





yar” 








venturi type 
Class C |Cocks Cocks—venturi type 
Lubricated plug valves,|Lubricated plug valves— 


full area a 
D. D. parallel seat gate|D. D. parallel seat gates, 
valves i 


uced are 








venturi type 





—a Review of Available Types and Their Features 


By F. H. Morehead* 


GENERAL classification and discussion of types 

of valves was given in December.’ The types 

were classified according to the path of the fluid 
through the wide open valve, and the nature of the open- 
ing and closing mechanisms. In Table 1, they are ar- 
ranged from left to right in order of their tendency 
toward obstruction of flow, and from top to bottom in 
the order of their tendency toward wearing, scoring, 
galling and seizing. 


Special Features of Valves Illustrated 


The following illustrations will serve to visualize the 
differences in construction of the commonly used valves 
outlined in Table 1, and at the same time will illustrate 
various special design features which characterize the 
different lines of valves. The illustrations are intended 
to represent types rather than particular valves. 

Fig. 1 shows a typical design standard bronze globe 
valve, Class 3A, rated for 125 lb maximum steam work- 
ing pressure. Competition demands that these valves 
shall be sold at a low price and they consequently do 
not have some of the features which are incorporated 
in the higher priced valves. As usually made, they 
have angular seats, valve stem threads exposed to the 
action of the pipe line fluid, male thread on the bonnet 
screwed into female thread in the body, and stuffing 
box without gland follower. 

For severe service conditions a stuffing box having 
a gland follower may be preferred, because it keeps 
the packing away from the threads of the stuffing box 
nut and provides a smooth walled container in which 
the packing can be uniformly compressed without in- 
juring it. It does not seem possible, however, to stand- 
ardize the opinions and preferences of all valve users 
as is evidenced by the fact that some specify stuffing 
boxes without gland followers even on the higher priced 
valves, on the theory that with this construction the 
stuffing box contains more packing and consequently 
will not have to be repacked as frequently. This of 
course may be true when a stuffing box without gland 
is compared with a gland type stuffing box of inade- 

*Vice-President in Charge of Engineering, Walworth Co. 


1See Heatinc, Pirinc anp Air Convitioninc, December, 1937, pp 
734-736. 
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quate design, but when the proportions are ample th: 
superiority of the gland type stuffing box hardly seems 
open to question, in the writer’s opinion. 

A complete line of globe valves for a given pressur: 
is usually accompanied by the following companion lines 
(1) Angle valves. (2) Lift type globe check valves 
(3) Lift type angle check valves. 

Cross valves having three pipe connections are als 
used to some extent, but the demand for them is com 
paratively small and they are not usually available for 
shipment from stock. They are usually made from tl« 
angle valve patterns having two pipe connections above 
the valve seat, and one below, but they may also lx 
made from the globe valve patterns, in which case two 
pipe connections are below the valve seat and one above 

Fig. 2 shows a modified form of globe valve called 
a needlepoint valve, Class 3B, which is designed espe 
cially for close regulation of flow of liquids, vapors and 
gases. It will be noted that the disc is made integral 
with the stem. This causes some sliding of the seats 
across each other at the instant of closure and places 
the valve in Class B instead of Class A. In the usual 
globe valve construction the disc is connected loosel) 
to the stem and does not rotate with the stem after 
contacting with the body seat. The long taper seat 
aids in securing a tight closure, and coupled with th 
fine pitched stem thread makes possible close adjust 
ments of the flow through the valve. The port opening 
through the seat of the valve is not full pipe size be 
cause closer regulation is secured with a reduced port 
opening, and valves of this type are often made with 
two or three different sizes of seat openings in order 
to accommodate the range of conditions encountered in 
service. For instance, a ™% in. needlepoint valve for 
moderately heavy fuel oil would probably have a seat 





The vital part that valves play in modern piping 
practice is exemplified by the many kinds of valves 
which are used for controlling and regulating “in- 
dustry’s most important transportation system” . 

The author has attempted in this review to present 
a general picture of the basic types of valves, and to 
indicate, insofar as is possible, the particular app!i- 
cations, inherent advantages, and limitations of each 
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port about fs in. in diameter, while the same size vaive 
used on gasoline or on compressed air would probably 
have a seat port about '% in. in diameter. 

Fig. 3 shows a bronze globe valve with a flat seat and 
renewable composition disc. This valve, Class 3A, has 
a number of attractive features. Globe and angle valves 
having metallic seats and discs are seldom made with 
flat seats because considerably more valve stem thrust is 
required to close the valve tight against the line pressure 
than for an angular seat valve. The reason for this is that 
with flat seat valves there is no wedge action when the 
disc is forced against the seat. Consequently, the stem 
thrust must be greater in order to secure the same unit 
pressure between the disc and seat. Also, the seat contact 
extends farther outside of the port and the stem thrust is 
usually spread over a larger seat contact area, which fur- 
ther increases the need for additional stem thrust. Flat 


a ~~ 





Fa 





Standard bronze globe valve, Class 3A 


Left to right: Fig. 1 ; 
Fig. 3—Globe valve with composition disc, Class 3A... Fig. 4 


and dise, Class 3A 
Class 3A 


coer 2 

Class 3A ... Fig. 7 
seat valves with composition discs, however, are readily 
closed tight because less unit pressure between the disc 
and seat is required to seal the joint on account of the 
comparatively soft and yielding nature of the composition 
disc. 

A further advantage of the composition disc is that 
damage to the seats caused by closing the valve on hard 
particles of foreign matter is largely confined to the 
renewable composition disc, and even though the metal- 
lic body seat should be injured to some extent the softer 
composition disc would still be able to make a tight 
closure. 

Composition discs, however, are subject to tempera- 
ture limitations and care should be exercised to see that 
a disc suitable for the service conditions is employed. 
Dises intended for steam and other hot service are reg- 
ularly furnished in valves of this type unless otherwise 
specified. These discs are relatively hard when cold, 
but soften to some extent at higher temperatures. Al- 
though the hard discs may be used on both hot and 
cold service, it is preferable on cold service to use soft 
composition discs which valve manufacturers are pre- 
pared to furnish when specified. 

lig. 4 shows a regrinding renewable seat and disc 
bronze globe valve, Class 3A, rated for 300 Ib W.S.P.; 
it is equally effective for oil, water, air and gas. It is 
of the union bonnet type, which construction permits 
regrinding of the seat and disc without removing the 
valve from the pipe line. The renewable seat and disc 
are made of various alloys which are resistant to cor- 
rosion, erosion and heat. Materials for seats and discs 
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Bronze angle valve, Class 2A 


tration is the disc and 





service conditions. In 
hard copper-nickel alloys are used. Another 
tion is hard copper-nickel alloy disc and a stainless steel 


are selected to meet 


SOIC Cases, 


combina 


seat ring. These metals resist galling and wire drawing 
The long stem thread provides ample bearing surface to 
assure long life, and the combination of these features 
results in a valve particularly suitable for severe service 
conditions. 

Fig. 5 shows a plug disc bronze globe valve, Class 
3A, which is similar to the valve shown in Fig. 4 ex 
cept that it is equipped with a plug type disc having 
an extra wide contact surface. It 
that this valve seat is somewhat 
needlepoint valve, Fig. 2, except that the 


noted 
to that of the 


swivels 


seat will be 
similar 
disc 
on the stem and the port opening is not so drastically 


reduced. Like the needlepoint valve, this valve is in 








tended primarily for throttling service and for regu 
lating flow 

—A LP AN Due to ther 
oy d wide contact 

Sul ic¢ t} r 

seats with 

stand the ero 

sion imeident 


to throttling 
hes 


valves” arée 


scTVict 





ivailable wit! 


Needlepoint valve, Class 3B seat and dis 


Fig. 2 
Regrinding globe valve with renewable seat 
Regrinding globe valv> with renewable seat and dise of the plug dise type, 
Fig. 6—Regrinding globe valve with renewable seat and dise, outside screw and yoke type. 


materials as 
des<« ribe cl 
above and 
also with hicl 
carbon stainless steel seats, hardened to 500 Brinell 
Fig. 6 shows an O.S.&Y. type regrinding renewabk 
seat and disc bronze globe valve, Class 3A, similar in 
all respects to Fig. 3, except that the stem threads ar 
outside the valve body so as to be removed from the 
deteriorating effects of heat and corrosion and so they 
can be readily lubricated to prevent excessive wear due 
to frequent operation of the valve. The 
inforces the stem and protects the stem threads from 


voke also Tre 
damage by rough usage. The outside screw and yoke 
in addition to the regrinding and renewable scat 
disc features, make such a valve desirable for extremely 


and 


severe service conditions. 


blow-off bronze angle valve, 


which will serve to illustrate the general de 


Fig. 7 shows a dome 
Class 2A, 
sign of angle valves as compared with globe valves 
It will be noted that the flow passage through the valve 
is more direct than it is through a globe valve, which 


of course results in less pressure drop. The objection 


able pocket formed by a globe valve diaphragm is also 
missing. Angle valves, therefore, should be used in pref 
erence to globes whenever the piping layout will permit 
their use. 
able having special design features similar to the globe 
valves previously illustrated. 


Companion lines of angle valves are avail 


A special feature of the valve shown in this illus 
construction which is de 
signed for blow-off service, skimming lines, and similar 


seat 


conditions, wherever a fluid containing grit or dirt is 
blown off under pressure. 


The external type angular 


valve seat, being of considerably larger diameter than 
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the port, provides increased flow area which reduces Fig. 12 shows a regrinding extra heavy bronze s\ 


the velocity across the seating surfaces and the lip under check valve, Class 1A, rated for 300 Ib W.S.P. 
the disc enters the port before the seats come in con- construction permits regrinding of the seat contact { 
tact, thus further reducing the velocity and tendency without removing the valve from the pipe line, so 
toward erosion in the critical position just before clos- the valve seats can be repaired when they become 
ure is effected. The design of the seat also tends to jured, thus materially increas- 
prevent foreign matter from collecting and interfering ing the useful life of the valve. 


Fig. 13 shows a_ standard 
bronze wedge gate valve, Class 
1B, rated for 125 Ib W.S.P. 
Gate valves are of three general 
types, namely, solid wedge, 
double disc parallel seat, and 
double disc taper seat. Each of iy 
these types has certain inherent 
advantages and disadvantages, 
while all three types have the 
common advantage of straight 
way flow. The outstanding ad- 
vantage of the solid wedge gate 





Fig. 8—Bronze Y 
valve, Class 2A ... 
Fig. 9—Lift check 
valve, globe type, 


Class 3A 


valve which accounts for its 





extensive use is its simplicity in 


with the perfect seating of the valve. To prevent un- 


necessary erosion of the seat and disc the valve should Top to bottom: Fig. 10 


Swing check valve, Class 


be opened wide when blowing off. 1A... Fle. 11—Swing 

Fig. & shows a composition disc bronze Y valve, check valve with compo- 
Class 2A, rated for 150 Ib W.S.P. Valves of this type sition disc, Class 1A . . . 
ion tie eee at "pe engier er Fig. 12—Regrinding swing 
can be installed in a straight run of pipe and provide chock wien, Gee tA 





a more direct flow passage than globe valves. Their 
construction features are similar to those of globe valves, 





except that the angular position of the bonnet tends to design. It has only four essential parts; namely, t! 
increase the length, weight and cost of the valve. body and bonnet, for confining the fluid: the dis: 
ie OQ rye Per ees aciannaaivaniaaba Ps ‘eo ‘ ; sa 
Fig. 9 illustrates typical construction of a globe type controlling flow; and the stem for raising and lowering 


lift check valve, Class 3A. The travel of the disc is 
directed by guides located above and below the seat 
so that accurate seating is secured. This type of valve, 
however, in addition to introducing considerable obstruc- 
tion to flow, has the disadvantage that it can be used 
only in horizontal pipe lines. Angle check valves of 
the lift type are constructed in a similar way, and lift 
check valves for use in vertical pipes are also made 
and used to a limited extent. 

Fig. 10 shows a bronze swing check valve, Class 1A, 
rated for 125 lb W.S.P., and illustrates typical con- 
struction for this class of valve. Flat seats are neces- 
sarily used because the hinge pin construction does not 
afford sufficiently accurate guiding to insure proper 
seating of an angular contact face. Valves of this type 
are usually furnished with metal to metal seats, but for 
cold water service leather faced discs are often used 
in order to secure tighter seating. Swing check valves 
are used exténsively because they offer little resistance 
to flow and are adaptable for use in both horizontal 
and vertical pipe lines. 

Fig. 11 shows a composition disc bronze swing check 
valve, Class 1A, rated for 125 Ib W.S.P. As in the case 
of other composition disc valves, hard discs are used 
for hot service and soft discs are furnished for cold 
service when so ordered. The advantages of the com- 
position disc are that it provides a tighter seat, is readily 
renewable, and protects the metal body seat by taking 
most of the wear. They cannot be used successfully, difficulty in repairing damag« 
however, with pipe line fluids that deteriorate the disc the seats. In manufacturing the solid wedge gate valv« 
the tapered wedge must be made to fit the tapered body 


Fig. 13—Wedge gate valve, 

Class 1B .. . Fig. 14—Wedge 

gate valve, outside screw and 
yoke type, Class 1B 


the disc. This type of valve is con 
pact and rugged, has the least pos 
sible number of wearing parts, a 
is therefore well adapted fer wit! 
standing corrosion, incrustation at 
hard usage. The gate is guided i 
the body and the seats are inclin 
at a total included angle of approx: 
mately 10 deg. Consequently, ‘| 
gate and body seat faces do 1 
slide against each other under pres 
sure until the valve is nearly closed 
This reduces the tendency tow? 
scoring and galling, but at th< same 
time increases the tendency toward 
erosion and wire drawin: as con 
pared with the double disc paralle! 
seat gate valve. 

The solid wedge gate valve als 
has two more or less important 
advantages, namely, inflexibility 


’ 





halal 





too rapidly, 
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seats very accurately or the valve will not be tight. Be- 
cause of the accurate fit required between the body seats 
and the dise it is difficult to repair the body seats and 
the disc except in a properly equipped valve factory if, 
by some mischance or by severe service, they become 
damaged. 

Bronze valves of the type shown in the illustration 
are comparatively inexpensive, and it usually does not 
pay to repair the seats, but large iron body and steel 
gate valves are often repaired several times before being 
replaced with a new valve. It will be noted that this 
yalve is of the non-rising stem type with the stem 
threads inside the valve body and exposed to the pipe 
line fluid. For some service conditions it is desirable to 
protect the stem threads from heat and corrosion, and in 
such cases the outside screw and yoke wedge gate valve, 
shown in Fig. 14, is recommended. This type of valve 
also has the additional advantage that the length of 
valve stem projecting above the handwheel indicates at a 
glance whether the valve is open, partly open, or fully 
closed. 

Fig. 15 shows a standard double disc parallel seat 
bronze gate valve, Class 1C, rated for 125 lb W.S.P. In 
valves of this type the downstream disc is pressed against 
the body seat during closure by the flow in the line, and 
while the disc and body seats are protected from erosion 
and wire drawing, the sliding action of the two seats 
under pressure throughout the full travel of the disc 
subjects them to the possibility of scoring and galling. 

The spreading device seats the discs firmly after they 
reach the closed position, forcing the upstream disc to its 
seat against the line pressure and adding to the contact 
pressure of the downstream The principal ad- 
vantages of this type of gate valve are flexibility and 
ease of repairing seats. The two discs are free to adjust 


seat. 


themselves to the body seats, and for this reason the 
angle between the seats and the axis of the valve does 
not need to be so accurately controlled in order to as- 
sure a tight valve. This feature, coupled with the fact 
that the seat faces are at right angles to the axis of the 
valve, makes it a comparatively simple matter to reface 
the body and disc seats in an ordinary lathe. The prin- 
cipal disadvantages of this valve are the greater number 





Fig. 15 


(left) 
Class 1C . . . Fig. 16 (center) 
gate valve, Class 1B... Fig. 17 (right above) 


Double disc, parallel seat gate valve, 
Double disc, taper seat 
Bronze 
steam cock, Class 1C . . . Fig. 18 (right below)—Oil 
country lock pattern iron cock, Class 1C 
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of working parts and wearing surfaces, the possibility of 
the spreading device becoming clogged due to sediment 
and incrustation, the possibility of premature operation 
of the spreading device due to striking an obstruction 
or some other cause, and the possibility of the spread 
ing device not releasing when opening the valve. Dith 
culty with the spreading device is more likely to occu 
when the valve is installed in an inverted 
with its stem horizontal. 

Fig. 16 shows a double disc taper seat bronze gat 
valve, Class 1B, rated for 200 lb W.S.P. Valves of this 
type do not require a spreading device as they clos 
against the inclined body seats like a solid wedge gat 
valve. 


position Ol 


The discs are free to adjust themselves to the 
body seats, and consequently the angle of the seats does 
not have to be so carefully controlled as in the case of a 
solid wedge valve. This advantage, however, is accom 
panied by the disadvantage of an increase in the numbet 
of parts and wearing surfaces exposed to the ravages Ol 
abrasion, corrosion and incrustation. 

Fig. 17 shows a standard square head bronze stean 
cock, Class 1C, rated for 125 Ib W.S.P 
ventional type illustration 
simple construction and practically straight way flow. As 


rhis is a con 
cock and the indicates its 
usually made, cocks have a full size port opening, but the 
port instead of being round is trapezoidal in shap 
Round port cocks are also used to some extent for set 
vice conditions where the pipe line fluid builds up solid 
deposits on the walls of the conduit and has to be inte 
mittently cleaned out. The round port facilitates clean 
ing by permitting passage through the valve of swabs, 
scrapers, go-devils, tube cleaners, etc. The round port 
design, however, necessarily involves the use of a larger 
plug diameter. 

Fig. 18 shows an extra heavy oil country Essex lock 
pattern iron cock, Class 1C, rated for 350 lb non-shock 
oil and gas ordinary air 
Cocks of this type are particularly 
loading racks, tank cars, or oil and gas lines from the 


pressures al temperature 


advantageous on 


held where it is desirable to prevent tampering with the 
lines, 

The illustrations used in this article for displaying th 
features of the various types of valves are largely bronze 
valves, but iron and steel valves are also made in all the 
different types and for a great variety of pressure and 
temperature service conditions. Special valves for partic 
ular industries are 
made of special alloys to withstand unusual service con 
ditions created by new industrial processes are 
called for to an increasing extent. 


also used extensively, and valves 


being 





Fower Conference Papers Published 


The papers presented at the recent Midwest Power 
Conference sponsored by Armour Institute of Technol 
ogy, with the cooperation of other universities and engi 
neering societies, have been published in a 170 pag 
paper bound volume of proceedings, the price of which 
is $2.00. 

Included are discussions on research in the power in 
dustry, fuel problems, metallurgy, steam erosion of fer 
heat 
energy costs, power requirements for residential air con 
ditioning, and others. 


rous and non-ferrous metals, operating problems, 
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Fig. 1—A 24 hr record of the action of seven valves controlling the heating of seven different zones of a large office build- 
ing. There can be no question as to how the heating system is handled when records of this kind are made. Note that 
six of the sections were heated only during the working day, but that Section No. 2 was heated day and night. Note also 
the slower action of the No. 3 regulator. Janitors and watchmen follow instructions when their actions are recorded 


Graphic Records Aid Operation 


Graphic Meters Find the Trouble, Show Ways to Lower Costs 


RAPHIC representation consists in arranging on 

a chart, a curve or series of lines which shows 

the relationship between values of one or more 
quantities at different times. A graphic meter is an 
instrument which makes a continuous measurement of 
some quantity and plots a record of these measurements 
on a moving chart, corresponding to time, in the form 
of a graph. The ways in which graphic meters are used 
in industry are of almost infinite variety, but in nearly 
every case the real purpose is to discover just what is 
taking place in order to lower cost, increase output, im- 
prove the process, or better the quality of the product 
or service. 

Graphic electrical meters may often be used to advan- 
tage in the operation and maintenance of heating, piping, 
and air conditioning equipment in plants and buildings. 
It is the purpose here to show some of the applications 
of such instruments by citing actual cases. 


Supervising Heating Systems 


As a rule, the heating schedules for different parts of 
a large building are not the same. Some sections may 
be used night and day, others only during the day ; some 
every day in the week, and others irregularly. Further- 
more, the different parts of a tall office building will 
have widely differing exposures to wind and sun. It is 
the practice to divide the building into zones and to 
heat each zone automatically on a_ predetermined 
schedule. 

The automatic control system must of necessity be 
provided with manual bypass switches to enable an 
operator to vary the automatic schedule to meet varying 
requirements of occupancy. Since the performance of 
the system can be impaired seriously by abusive manip- 
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ulation of the manual switches, it is desirable that there 
be a continuous 24 hr record of the system's operation. 

By the use of a graphic time recorder, abuses can lb 
detected and corrected. The recorder may even be th 
main factor in determining whether or not a contro! 
installation will be successful. In Fig. 1 is a chart from 
such a recorder, showing the functioning of the heating 
system in a large office building comprising seven zones 

Such records have a three-fold value To the owne: 
of the building, they show conclusively at a_ glanc: 
whether or not the control system is functioning. They 
also show him what time the steam is turned on in th 
morning and off at night. They show him, too, when 
ever he has been called upon to supply heat during the 
evenings or on Sundays for occasional tenants. 

To the installer of the control system, the records are 
invaluable during the period just after the installation ts 
completed and during which he is making adjustments 
and corrections. They enable him to know definitel) 
whether or not the control has been bypassed. 


Feeling a Pump’s Pulse 


Because of its simple construction, a pump usual!) 
makes little disturbance when it gets out of condition 
Often pumps are driven long after they should have 
received the attention of the maintenance departmen! 

The charts in Figs. 2 and 3 were obtained in a plant 
that manufactures storage batteries. In the systematic 
surveys of the plant equipment, the chart from the motor 
driving a lead pump indicated violent fluctuations in the 
power used, showing that something was wrong inside 
the pump. It was taken down, the trouble located, and 
repairs made. When put back in service, operation was 
normal again, as shown by Fig. 3. 
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By J. W. Esterline* 


Many of the real causes of inefficiency are intangible, 
Most plants and buildings 
correct visible causes of waste and loss; the other 


unsuspected, and unseen. 


losses persist because they have not been discovered. 
... In many cases, graphic instruments may be used 
to find ways of improving operation and reducing 
operating and maintenance costs. Actual examples 
reported here of cases involving heating, piping, and 


air conditioning equipment suggest the possibilities 





In a large paper mill charts were taken during one of 


the periodic surveys that this company makes. The first 


disclosed occasional variations in the 
although the pump was operating under a steady load. 
When the pump was shut down and disassembled, the 
impeller was found to be loose and wearing on the end 
of the housing. This was corrected. 


Saving Exhaust System Power 


Exhaust systems in woodworking, shoe manufactur 
ing, metal polishing and other industries are designed to 
provide sufficient suction to handle the offal when all 
machines are operating. Operators are often of the 
opimon that to close the ducts not in use would cause 
the power requirements to increase. 

An alert engineer, noticing that the exhaust fan in a 
polishing room ran all the time, regardless of the number 
of machines being used, decided to find out whether he 
could reduce the power consumed when some of the 
machines were idle. 

He placed his graphic meter in the circuit of the motor 
driving the exhaust fan and he began the test with the 
ducts at all of the machines open. Then he closed the 
ducts on each machine in succession. With all ducts 
open, the consumption was 9.6 kw. With all ducts 
closed, it was 5.1 kw. With the ducts open on only the 
machines in use at time of the test, the load was 6.3 kw 


*President, Esterline-Angus C« 


Fig. 2—This is a graphic chart of a pump in distress. 
Often breakdown can be prevented by discovering such 
conditions and remedying them before failure occurs 
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motor load, 


a saving of 35 per cent, made by closing the ducts off 
the idle machines. 

l‘requently no provision is nade for conveniently clo 
ing exhaust ducts—so the workers habitually leave them 
wide open. As indicated, power consumption can _ be 
reduced by changing this habit and requiring each suc 


tion inlet to be tightly closed when not in use 


Reducing Compressed Air Cost 


‘rom one of the large shipbuilding plants comes an 
interesting application of graphic instruments used to 
reduce the cost of supplying compressed air to the plant 
Since the required volume of compressed air vari 
widely at different times, several compressors of dil 
ferent capacities are installed and an eftort is made to 
keep the capacity in operation roughly proportional to 
the requirements. 

The compressors are equipped with unloaders, and 
the ratio of “loaded” to “unloaded” time, as shown by 
a meter chart, is a good measure of the ratio of oper 
ating Capacity to air requirements. Graphic wallmeters 


in the circuits of the motors driving the compressors 


I vaded and 


give records which show the unloaded 


periods. flor instance, if a 2500 cu ft compressor oper 
ates unloaded 60 per cent and loaded 40 per cent of the 
time, it is obvious that the load is about 1000 cu ft and 
that a 1200 cu ft machine may be expected to carry thi 
load with a safe margin. 

A graphic chart showed a mixed load, including:a 
2500 cu ft, 450 hp compressor operating at nearly full 
load from 12:45 to 1:00 p.m. The chart showed that 
the air requirements gradually diminished, as indicated 
by the increase in the unloaded time. Finally, at 3:30 
p.m., the load had diminished to the point where the 
large compressor could be shut down and a smaller on 
put on the line to carry the load. Since the efficiency 
of both motor and compressor is the highest near full 
load, power is conserved by adapting compressor 


capacity to the load requirements 


| ¢ oncluded on p ts 


Fig. 3—After the pump has been repaired and put back 
into service, this chart was made. It shows that every- 
thing is working smoothly again. Graphic tests of 
equipment will determine when machines need attention 
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iping and Heating Maintenance Costs 


are included in these forms developed by Plant Engineer 
Alfred Vaksdal for summarizing expense of plant steam 



















































































ECAUSE he believes that the advantages of good ] 
plant maintenance are obvious but the impor- REPORT OF STEAM GENERATION 
tance of its cost has not been fully appreciated, 
’ 4 . 4 : : Piant Engineer Period | 
Alfred Vaksdal, plant engineer at the Corning Glass - Sa 
Works, has worked up record forms which may be used oy fT Umit Joni cost] NUMBER | TOTAL Cosy — 
to set up a control for maintenance items, and to furnish T [Electricity Kwhr § ‘ 
an incentive for improvement, As automatic operation 2 [t.0 stom [Moy 
7 .. : _ Coal Tt 
of plant equipment increases, direct labor is reduced— arte rar 
. . oT. - . 4 ' > 
but maintenance increases. Therefore, good mainte- T Tass a ; | 
nance records become a necessity. re [water M ib 
For some plants the forms (reproduced here) may not | 7 [Other Materials 
. ; : ee : . : ti bor 
furnish enough detailed information. For others, too [8 [Overs np Lote 
, 9 | Ma: ntenance 
. + 
10 Suppl es & Misc | 
We Super s10n Ses) te SE = 6 aoa aubiaedl 
2 Tota Operatis ng Cost | 
r 
| | 3 M Lb Net Steam Delwered 
| lie Unit Cost per M | 
| 
9.0 MAINTENANCE DETAIL SHEET OPERATING DATA | 
ToTar Cost# = . | 1S Steam Press _ __. Ie Superheat 1) Briefly describe | 
Fuels(include Btu} 
Total cap of plant Bt a5 ae ti Leber ——— 5hp | 1B Describe dover units very briefly. Give heating surface, pow Seed 
Mar. CANNG.... 2.22 - ae % Operatina Time : he o7u wnether economizers or air heaters are used. Omit fine deta:! | 
Ay rat na s<cseoe a= % Loed Factoc = % | 
Total steam delivered... ... pedis oabapaatinniebidion Ib P fred 
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of the aisles showing branch feeder and return line at left and piping for individual molds a 


High Pressure Hot Water System 
Heats Molds at Plastics Plant 





Y installing a high pressure hot water system for molds has been given by the construction engineet 
heating molds in its reconstructed plastics plant the plastics department as follows: 
at Pittsheld, Mass., the General Electric Co. has 1. No loss due to flashing of high pressure n ite f 
realized a saving in fuel of something like 39.5 per cent low pressure steam 
over the older method of heating the molds by steam. 2. Closed system without leaks or bleeding 0 


, . s . . . . O s Oo oO es blow roug! rh } ) 

his installation has been in operation since last August, N oo . oo lowing throug pa 
“ser . . : around the traps 12.0 

so there has been plenty of time to confirm this figure. : hea 

, . . . . 8 . . . 4. Complete insulation of both feed and returi 1 0 

[he job is a complete one ; it involved the installation of 








wags a , . 5. No overflow or flashing of water to steam in hot 

new oil fired boilers and entirely new piping for the 324 or tentienter tenon Tt 

hydraulic presses, ranging in size from 2% to 36 in. 

} Sins 

ram diameters, or total pressures on the rams of from Total 

> to 1000 tons respec- In addition thet 
2 3 ~ - i ‘ SCLELECPE Lia ‘ al 

tively. The set-up is for By F. A. Westbrook the further advantage 


an ultimate of 10,000,000 


of less make-up wate 
Btu per hr, the present 


A high pressure hot water system (instead of steam) 








conemntion of heat be- furnishes heat to the molds of the hydraulic presses oe otra capes 2 o 
, at G. E.’s plastics plant at Pittsfield, Mass. The sav- cconomies irom reduced 
ing about half that ing—confirmed by operation since last August——is water bill, cost of heat 
amount, said to amount to nearly 40 per cent. . . . Features of ing feedwater, less scale 

\n analysis of the per the system and the piping layout are described here. in boilers, less frequent 
cent savings from using . . » The method is applicable in many industries blowdowns, increased 
the high pressure hot having process heat requirements boiler efficiency. and less 
water for heating the boiler cleaning 
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trusses, by means of rods and clamps around the pi 

























Standard 85 per cent magnesia pipe insulation is u 
2 in. thick for the mains and 1 in, thick on the bran 
Except for the small 114 in. take-offs at the pres 


there are no bull headed T connections. There is 





ways a Y connection, which is a pipe on the larger 
to help with the flow, and a blank for the smaller sj 
The reason for this method of construction is of co 
for the primary purpose of providing strength and th 
fore permanence, which naturally also means 
maintenance cost and continuity of service. 

The 8% in. mains for the feed and return lines | 
expansion bends about halfway between the boilers 
the anchorage where four branches are taken of 
the service of the molds. Each of these branches 

has two expansion bends, or loops. Therm 
4 eter pockets are installed at inte: 
along the feeders and returns for « 
venience in making tests to cl 
up for sources of possible 
losses. 

The description of the 

stallation would har 

be complete without 


least a brief ref 


* ad 


ence to the boil 


vw 


« 


and connections 


. 
,u 


the circulati: 


+ 


, 
; 


) ss () > 
A bove—Headers above } — “tng 
circulating pumps. A 
Right Temperature q 
chart for feed and re- 7 


advantages. of 


Z — sues o 















turn lines, illustrating # s phek 
. . © Sa cease ea rx. 
evenness of the heating sa 7a aa ye 
SSS es tag 928 te Group of six small molds 


individually heated 











The evenness of the 
heat is shown by the 
chart taken from the re- 
cording thermometers on the 
feed and return lines. It will 
be seen that the temperature of 
the return line is generally only about 
11 deg less than that of the feed line, which . ; 
means that a comparatively small amount of 
fuel needs to be burned to keep the temperature of the 
feed line up to the required average of about 380 F. The 
advantage of the system lies in its ability to recover 
fully the unused heat. Also, for a given pressure and 
volume, water has much more heat stored in it than 


steam, 
The Piping 


The new piping is all of seamless steel tubing. All 
joints are welded as are all valve flanges, to which the 
valves are bolted. Air bottles have been provided at 
about 12 high points on the lines to reduce trapped air 
to a minimum. 

The piping is suspended so as to keep it at least 6 in. 
from any other object in case of movement. No such 
movement as this has ever taken place, doubtless because 
of careful operation, but the precautionary measure was 
taken nevertheless. In some cases the lines are sus- 
pended from brackets and in others from the roof 
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system is that any 
standard 
industrial 
may be used. The 


ty pe of 
boilet 


two used for this 
job are fired with 
oil and operate at 
200 Ib pressure. 
The hot 
drawn directly 
from the 
of these 
and circulated 
through the sys 
tem; after heating 


water 15 


drums 
be nlers 


the molds, it is 
returned to them, 
the whole system 





being fully en 


Two oil fired boilers heat the water 


ch sed, The wate! 


level is kept 





—— 
fatern from, press reom - higher in the boil 
feeder fe press room 














pe fjeghom | + | ers than is usual 
dor lers ‘ e+ Maing 

| | Souler } vive for steam genera 
| . * . 
Pump tion as there is 





no need of lea 
Piping connections at boilers and pumps = jng space for a 
surplus accumu- 
lation of steam in case of sudden withdrawals, and it ts 
desirable to have as large a volume of hot water as pos 
sible to act as a heat stabilizer. 

The piping connections at the boilers are shown dia 
grammatically in a sketch. The mixing valve is con 
trolled manually, as is the boiler combustion control at 
the present time. There are two circulating pumps, each 
driven by a 40 hp motor, one of them being for standby 
service. They are of the rotary type, have a capacity 
of 500,000 Ib per hr each, and raise the pressure to 230 
lb per sq in., which is enough above boiler pressure to 
insure proper circulation. 

This installation is the first of its kind in an Amer 
ican plastics molding plant, although the system of so 
called “superheated” fairly 
Europe. The scheme is applicable to many industries 
requiring process heat, such as the ceramic industry for 
making tile and brick, the food industry for dairies, 
starch plants, in the textile industry for dye houses, 
finishing works, etc., for the paper industry, in the chem 
ical industry for the making of soaps, drugs and so forth 

to mention only a few. 


water is widespread in 





Graphic Records — 


[Concluded from p. 379] 


Keeping Compressors Out of Step 


\ large dairy takes particular care to eliminate use 
less power consumption and to keep the maximum de- 
mand in each of its plants within prescribed limits. Each 
plant is equipped with a graphic wattmeter which makes 
a record of the power load. 

In one of these plants are two ammonia compressors, 
each driven by a synchronous motor. 


A part of the 
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time both machines are operated ; at other times but 


is used. Occasionally the chief engineer would rece 
from the operating department a chart in 
widely swinging load 

This unusual condition was analyzed and the caus 
found to be that the operator had svnchronized | 
compressor motors so that the machines were on th 
compression stroke at the same instant Since 


motors operated at the same speed, the peak loads wer 


combined, causing the wide swings in the power load 
Ingineers are now instructed to synchronize the motot 
with the compressors out of step, so as to stagger the 
peaks, 


Needless Expense of Motor Starts Reduced 


\ company making roofing and paper products ha 
a 75> hp motor driving a water supply pump. When a 
survey of plant equipment was made with graphic 
struments, it showed frequent starting of som 


equipment, 


The water level controls were found to be set 


maintain a head within a 2 ft variation, resulting 


lrequent starting ol the pump, excessive Weal and teat 


on the control equipment and unnecessary peak load 
The controls were changed sO as to permit a head vari 
ation of 8 ft, and the chart obtained after the chang 
was made showed the demand was reduced Much k 
inaintenance on the starting equipment was require 
thereafter, 
Other Examples 

Many more examples, involving equipment of alm 

every type, could be cited were space available 


example : 


(1) A city 
pump unit driven by a 1650 hp motor was not as efficient 
as it should be. 


engineel suspected a large centrifugal 


\ graphic wattmeter in the motor ci 


cult gave data on the relation of power consumed to 


water pumped, led to the discovery of a 6 in. drainage 


pipe that was open and had been for some time Ph 
water escaping through it accounted for the low 


efficiency. 


(2) Charts of the night electrical load in 


caused discovery of a 3 hp motor in the boiler room 


a plant 


driving a vacuum pump that was drawing approximately 
5.4 kw, which seemed excessive. Examination showed 
a permanent ground in the windings and after repair 
the consumption was only 1.5 kw. It was estimated th 
motor had wasted over $4000 worth of electricity in th 


seven years it had been operating. 


(3) An exhaust fan motor in a paper mill would trip 


out intermittently, and to reduce the number of shut 


downs someone would block the circuit breaket and a 


burned out motor would result. 


A portable graph 


~ 


wattmeter in the motor circuit aided the engineer to 
locate the difficulty 
the blades of the fan and the motor had to operate at 


an overload until the fan cut itself free 


paper would become wound up im 


(4) The engineer of an ice manufacturing plant in 
creased production 13 per cent by putting in a graphi 
meter which records the “harvesting” schedule and th 


accuracy with which the schedule is followed 








Control of Air-Borne Organisms 


Various Industrial Applications of Filters Reviewed 


RIOR to 1922, most of the better grades of gelatin 

for photographic work were imported from Hol- 

land. Our domestic gelatins became “cloudy” after 
a short time. It was understood, of course, that this 
was due to the presence of bacteria in the air used for 
drying gelatins but the problem of producing air which 
was adequately free from such impurities in commercial 
quantities was a new one. In 1922, the author was 
connected with the installation of air filters of the viscous 
impingement type in a large midwestern gelatin plant 
under a guarantee to produce air which was 99 per cent 


free from air-borne organisms. This installation was 





es fy H.C. Murphy* 


Mr. Murphy reviewed several recent studies on bac- 
teria in air in an earlier article, particularly the air 
pollution investigations in New York City which gave 
figures on the number of bacteria in air in schools, 
subways, non-ventilated and ventilated theaters, 
streets, and parks. A bacteriological survey of over 
200 telephone booths was also summarized. . . . This 
month, various applications of filtration to control 
air-borne organisms in different industries are cited 





successful and the manufacturer was enabled to produce 
gelatin which was equal to or better than the imported 
product. 

Gelatin and similar products are priced largely on the 
number of bacteria in each sample, there being a differ- 
ence of as much as 35c per Ib between different grades. 
There are, of course, other factors in the pricing of 
gelatin but the bacteria count is a most important item. 
Having successfully handled this problem, other plants 
manufacturing photographic dry plates, gelatin capsules, 
powdered milk, sliced bacon, and the like, were equipped 
to the considerable improvement of the products. 

Producers of powdered milk found that with manu- 
facturing processes controlled by bacteria filters they 
were able to produce a product which would withstand 
severe climatic conditions, thus greatly broadening their 
field. 

Meat packers had a very troublesome problem in the 
returns from “moldy” bacon. The utmost cleanliness 
was insisted upon in their bacon slicing departments. 
The tables and other equipment were kept absolutely 
clean. The girls were dressed in white but despite every 
precaution the moldy bacon persisted. After the installa- 
tion of bacteria air filters the mold problem was elim- 
inated. 

A large producer of nut butter installed bacteria filters 

*Vice President, American Air Filter Co., Inc. Member of Board of 


Consulting and Contributing Editors. Mr. Murphy is chairman of the 


committee on air cleaning of the American Society of Heating and Venti- 


lating Engineers. 
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of the viscous impingement type and found that he 
duced the mold spore count 99.6 per cent, thus making 
possible to eliminate rancid butter. The filters were 
stalled not only in the plenum chamber but on the d 
outlets in the drying room. This prevented the entranc 
of spores into the ducts when the fan was shut down and 
eliminated a possible source of contamination. 

A manufacturer of surgical sutures installed a doubk 
filtration system using a semi-viscous bacteria filter an 
“Vacuum cleaner dust was r 


reported as follows: 

peatedly sifted through a fine mesh screen until only th 
very finest particles remained. This dust was found 
produce approximately 2,000,000 colonies on culture 
plates per gram of material by standard test methods 
One gram of this dust was divided into eight equal parts 
each of which was blown on the filters at 1 hr intervals 
while the apparatus was running. Gelatin plates exposed 
for 30 min periods during this eight hours showed but 
12 colonies in all as against 2,000,000 potential colonies 
placed on the filters in the form of grit, certainly much 
harder to remove from the air than the usual linty type 
of dust encountered. The rate at which this dust was 
placed on the filter was estimated to be approximately 
1000 times the rate at which the filter would be called 
upon to handle a similar quantity in our laboratory. 

“A second test, using two of the most resistant types 
of bacteria, (Bacillus Subtilis and Staphylococcus 
Aureus) was then made and on 68 plates exposed peri 
odically over a period of 933 hr, only 14 colonies cd 
veloped.” 

The director of the biological laboratories of a larg: 
midwestern manufacturer of biological and pharmaceut 
cal products outlined his investigations as to the efficacy 
of bacteria filters in removing air-borne organisms 
follows: “Three-inch petri dishes containing layers 
agar agar culture medium were exposed for 30 mii 
periods at 12 stations about the room. After 30 mi 
exposure the plates were covered with a sterile cove! 
and incubated at 37 C for 24 hr. A count of the colonies 
on each plate, after this incubation period, gave an ave! 
age of 1.75 colonies to a plate.” His report stated that 
they considered this to indicate a very good conditiv1 
of the air as far as bacteriological content was concerned 
when it is remembered that during these 30 min periods 
there were four people working in the laboratory and 
the doors on each side of the room were opened and 
closed a number of times during the interval. 


Effectiveness of Bacteria Filters in Breweries 


In April, 1937, the Wahl-Henius laboratories, who 
specialize in brewery problems, reported to a Seattle 
brewery that of 10 air samples taken in an installation 
of semi-viscous filters using bacteria media, the maxi- 
mum bacteria count for 72 hr incubation was thre 


colonies. The report stated that for all practical pu! 
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oses the air tested might be considered free from air- 
horne bacteria. 

Today practically all modern breweries utilize bac- 
teria filters and a great deal of valuable data have been 
developed in this field. In a paper read before the an- 
nual convention of the master brewers’ association in 
1936, H. R. Henius' described investigations of the rela- 
tive efficiencies of the viscous filter and clean, absorbent 
cotton. He stated: “The figure (not reproduced here) 
shows how effective and necessary this viscous coated 
type of filter really is. 
exposed on the same day for the same length of time, 


oth of these petri dishes were 


tees 





Viscous unit filter installed in a 
brewery for control of air bacteria 


namely 5 min, at a distance of about 2 ft from the filter- 
ing unit. The petri dish at the left represents a test 
made with both viscous coated filters and cotton in use 
and you will please note that there are no colonies what- 
soever on this dish. The dish at the right represents 
an identical test made, however, with the viscous coated 
filter removed ; and here you will note innumerable colo- 
nies, and I might add that these colonies represent an 
unusually virile type of cocci bacteria which thrives in 
wort. 

“From one of our scientific stations I learned that the 
best medium for making the petri dish test for this kind 
of work is nutrient agar, which has a pH of 6.6. Be- 
fore I had the viscous coated filter, I used a wort agar 
for testing the quality of the air, with a pH of about 
5.1, and no colonies developed. When some difficulty 
was encountered I learned that the cause of my troubles 
Was the quality of the air, and this was proved by 
making a test with nutrient agar. It was then found that 
the same air which appeared perfect with wort agar was 


*Henius, H. R., Brewers Journal, Oct. 15, 1936. 
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very definitely imperfect as proved by the innumerable 
colonies on the petri dish with nutrient agar. The vis 
cous coated filter was then installed as a final filtering 
unit, and since its installation absolute purity of yeast 
has prevailed. 

“Incidentally, the petri dish showing the colonies was 
only incubated 24 hr because with the usual 48 hr 
cubation the colonies would have covered -the entire sut 
face and, therefore, I could not have shown the difter 
ence to the same advantage. It has been suggested 
that this type of filter will bring oil into the wort. Afte1 
two years’ experience I can assure you that this does not 
happen.” 

It is my opinion that if specially treated bacteria filter 
media were substituted for the material used at present, 
double filtration would be unnecessary. Untreated filter 
ing fabrics, however, often create ideal locations for the 
propagation and dispersion of bacteria. 

In the September, 1927, Brewers Technical Reviex 
I. H. Froese described the installation of air filters for 
the control of air-borne organisms in a Denver brewery 
“The filters are of the automatic viscous type \ spe 
cial-oil designed for this particular application is used 
Since this tempered and filtered air is also carried to 
the room which houses the wort coolers, carrying this 
room under constant pressure when a brew is being 
cooled over the coolers, it has never been found neces 
sary to cease operations even during severe dust storms 
These continuous oil filters positively remove all dust 
dirt and bacteria.” 


Use in the Food Industry 


In 1924, Dr. E. V. Hill conducted tests at the Union 
Stock Yards, Chicago, to determine the efficiency of 
viscous impingement filters. His report stated: “Tests 
to determine the efficiency of a filter in the removal of 
bacteria from the air by exposing standard agar plate 
are not entirely satisfactory, owing to the fact that it 
is very difficult to prevent contamination of plates ex 
posed on the clean side of the filter in strong currents 
of air. Dust particles with their attendant bacteria are 
necessarily blown from the hand of the experimenter 
plate cover, etc., consequently efficiencies shown by this 
method are usually lower than would be anticipated 
The efficiency of the filter in bacteria removal as shown 
by this test method was 98.01 per cent.” 

Thirty years ago mushroom growing was almost a 
matter of pure chance. In 1904 an investigator in West 
Chester, Pa., found that mushrooms—a fungi developed 
from air-borne spores—could be successfully cultivated 
by a process which almost approaches laboratory technic 
Both viscous and semi-viscous bacteria filters are used 
in connection with the process to prevent contamination 
by unwanted air-borne organisms. 

In 1928 bacteria filters were installed in a tomato 
ripening plant at Detroit. Fruits such as bananas, toma 
toes, etc., picked green and artificially ripened, are sub 
ject to considerable spoilage due to air-borne organisms 
in the air which is forced over the ripening fruit. Oxygen 
is absorbed during the ripening process and ethylene gas 
chlorine gas, CO, and various other gases are used in 
stead of or in connection with the air to hasten the 
ripening. It is of the utmost importance, however, that 
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the air be free of foreign organisms if extensive spoilage 
is to be avoided. This process is in rather general use 
at the present time. 

It is interesting to note how many of our new “dis- 
coveries” bear out the hard-headed but unexplainable 
knowledge of our ancestors. From time immemorial 
we have heard that “one bad apple will spoil a barrel.” 
Warehousemen have observed for years that there is a 
sort of communal life or herd quality in apples when 
stored together. They tend to and indeed do ripen or 
rot at much the same rate. 

In an address made before the British Association of 
Refrigeration, Sir William Bates Hardy stated “A stream 
of air which is passed over an apple contains some subtle 
emanations which profoundly influence other vegetable 
forms. Potatoes placed in the stream either do not 
sprout or if they do the sprouts are mis-shapen dwarfs, 
more like warts than anything else. Bananas are excited 
to a much more rapid ripening than ordinarily. It is 
apparently only the ripe or over-ripe fruit which set up 
these changes, although the effect on unripe apples is 
very noticeable as they are forced in this way to mature 
much more rapidly.” It is possible that this is another 
manifestation of the effect of air-borne organisms. 


Development of Air Cleaning Devices 


The development of mechanical control for air-borne 
organisms is closely associated with the development of 
air cleaning devices. The successive steps in the art 
of air cleaning have been entirely logical. First came 
mechanical cleaning or removal of the air-borne solids 
with cloth or metal screens. This served for certain 
purposes but it was found to be far from an adequate 
solution of the problem. It stopped the large dirt but 
the smaller particles went through. For instance, ordin- 
ary commercial cement is guaranteed by the manufac- 
turer to have passed through 100 mesh screen. It is 
apparent that the 40 mesh screen ordinarily used in gen- 
eral ventilation work allows a large part of the dirt to 
pass. On the other hand, by its very nature, a screen 
fine enough to remove small dirt particles soon clogs 
and obstructs the air flow. 

Later “coke washers” were tfied in commercial work. 
They were open to certain inherent objections and were 
never commercially accepted. In an article written by 
Samuel R. Lewis and Dr. E. V. Hill on air washer 
experiences it was stated: “Wire baskets or screens filled 
with coke and subjected to a spray of water were tried 
and while they arrested much of the dirt, the dirt stayed 
in the coke and wonderful crops of bacteria would grow 
in the favorable conditions created and appalling odors 
would emanate from the foul coke beds.’ 

Later came the development of the air washer, which 
overcame many of the objections to previous methods 
of air cleaning. It served effectually as an air cleaner 
and in fact still serves in cases where soot, smoke, carbon 
and similar particles insoluble in water are not a con- 
siderable factor. Attempts have been made to utilize 
commercial air washers in the control of air-borne organ- 
isms but this has not been altogether successful as the 
effectiveness of an air cleaner in this respect is closely 
associated with its efficiency in removing other impurities 








*Lewis, S. R., and Hill, E. V., Heating and Ventilating Magazine. 


June, 1919. 


386 





from an air stream. Commercial types of air washy 
are recognized as being relatively inefficient against « 
tain forms of dust. 

The A.S.H.V.E, Guide states* “for non-microsco, 
wettable dust air washer efficiencies average about 
per cent unless the concentration of dust is high. 
effectiveness in removing greasy microscopic dust 


practically negligible.” 

It was also found that under certain operating con 
tions air washers were a breeding place for bacteria ; 
actually caused bacterial contamination of the air 
stead of purifying it. 

Prof. G. L. Larson presented a paper at the ann 
meeting of the American Society of Heating and Ver 
lating Engineers in 1916. He stated*: “Bacteria Tes: 
These tests showed some startling and unexpected 
sults. When using recirculated water the washers sw 
plied bacteria to the air instead of removing them a: 
even when using new water continuously did not shoy 
any marked efficiency as a bacteria remover... . T! 
sand filters showed conclusively that the washer 
livered bacteria to the air. The four sand filter tests 
checked very closely and showed an increase of bacte 
in a ratio of about two to one... . At the same ti 
that the sand filter tests were made, a series of petri 
plates were exposed for the same length of time on eac! 
side of the washer. These also show conclusively that 
the number of bacteria in the air is increased by th 
washer, but at a very much higher ratio than shown | 
the sand filters.” 

More recent investigations on this subject publish: 
by Carswell, Doubly and Nason® seem to corroborat: 
the studies of Professor Larson and others very close! 
but indicate the possibility of more efficient results bh 
the introduction of germicides in the water used in th 
air washer. 

W. F. Wells* has shown that an air washer using 
polluted water distributed bacteria to the air and caused 
bacteria contamination of the air even in remote part 
of the building. 

Further progress in the design of air cleaning device: 
led to the development of the oil coated or viscous 
pingement type of air filter. The trapping of dust or 
viscous coated surfaces is not a new development Thi 
viscous coated, hair lined surfaces of the human nostri! 
are effective against certain forms of air impurities.’ 

Various forms of the viscous impingement air filter 
have been developed but in general they consist of 
series of extended surfaces coated with a viscous charg 
ing liquid having germicidal properties. The air-born 
organisms trapped in the filter are prevented from 
further activity by the chemical action of the charging 
liquid and also by its mechanical action in forming a 
film about the organism which prevents further su! 
division and activity. 

The semi-viscous type of bacteria filter usually con 
sists of cellulose sheets treated to insure germicidal uc 
tion; these sheets, arranged in various forms to secur 


[Concluded on p. 389] 

°A.S.H.V.E. Guide. 1987, pn. 218. 

‘Larson G._L. A S.H.V.E. Transactions, Vol 22. 1916 
_*Carswell, T. S.. Doubly, J. S., and Nason, H. K.. Industrial 
Enaineerina Chemistry. Jan. 1987. ; 

*Wells, W. F., Mass. Dept. Health, p. 166, 1934 

*Tehmann, G.. Journal Ind. Hyqiene, 17, 37. 1935. 

*Tourangan, F. J., and Drinker, P., Journal Ind. Hygiene, 1937 


Heatinc, Princ ann Am Conprrioninc, June, }!°8 











ALIMINATION of drafts is a major air condi- 
tioning problem; aside from mechanical difficul 
ties, drafts are probably the cause of 90 per cent 

of complaints. 
fhe question of eliminating drafts is primarily one of 

acquiring a clear conception of the performance of all 
types of outlets so 
that they may be 
properly located, 
and the selection of 
the correct num- 
her, type, and size 
of outlets to satisfy 


By A. L. 


each particular con- 
dition. To do this, 
however, workable laws must be established so that the 
distance an air stream will travel, and the amount it 
will rise or fall when there is a temperature differential, 
may be predicted and taken care of while the layout is 
being made. 

It has been the purpose of the investigation described 
here to find definite laws for the throw and drop of an 
air stream and to determine what effect different types 
of grilles have on the air path. 


Method of Making Tests 


Fig. 1 diagrams the laboratory where these expert 
ments were made. It was possible with this arrange 
ment to test grilles up to 360 sq im. in area. 

The quantity of air delivered to the test room was 
measured by the pressure dre yp across an orifice and was 
controlled by dampers and a bypass duct to the outside 
The temperature of the air supplied was regulated by 


Ve 


locities were read with either an anemometer or a direct 


varying the amount bypassed by the cooling coils 


reading velocity meter, depending on whether an aver 


Inc 
Im 


"Engineer, Tuttle & Bailey 
tEngineer, Tuttle & Bailey, 





Air Paths from Grilles «°° 


Throw of Air Stream from Straight Flow Grilles 


Greenlaw* 


\ poten- 


thermocouples wer 


age or an instantaneous reading was desired 
1 


temperatut cs 


reading to % F and 


the 


tiometer 
to 
Since the back and side 


used measure in the air strean 


wall of the test room were mov 


1 


able, it was possible to vary the size and shape of the 
room according to requirements of the investigation 

In all the follow 
tests, the 


whicl the ve 


mg 


point 


did 


1 ; 


stream not ex 

ceed 100 Ipm at 

any instant wa 
and T. S. Hart? taken as the end 


the throw Che 


maximum velocity rather than an average was take 


because the velocity near the end of the throw may vary 


as much as 100 fpm, due to pulsations apparently caused 
by a building up and releasing of pressure ahead of th 
incoming stream. Since the high points im these pulsa 


tions are what will be noticed by the occupant, the lengt! 
of blow must be long enough to keep these surges from 


being objectionable. 


The study on throw has been divided into two parts 
(1 ) The effect of area, aspect ratio, and tace velocit 
on the throw from ordinary straight flow grilles such a 
that shown in Fig. 2. (2) The effect of various typ 


of grilles on the air stream 


Straight Flow Grilles 
affect the 


(1) 


entel 


Three factors were thought of which might 
of ir stream from straight flow 
Che size of the grille. (2) The 
The 


height) of the grille 


throw an al erilles 


velocity of the 


ing air stream. (3) shape or ratio 


lo 


of these three factors, tests were 


asp ct 


(width the 


effect ol 


find 


each made whicl 


mn 
one of the factors was varied while the other two 
held constant. 


were 
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Fig. 1—Laboratory where experiments were made, with 
movable walls for varying size and shape of room 


The authors have tested air conditioning grilles 
to determine from actual performance how the 
size, shape, and type of grille—and the velocity 
and temperature differential of the air leaving 
it—affect the air path. The results are reported 
here in part, and will be continued in a second 
article. ... As a result of the studies, the follow- 
ing conclusions have been drawn: (1) The throw 
from a straight flow grille varies as the square 
root of the daylight area of the grille and as the 
face velocity. (2) The aspect ratio of a grill 
has no appreciable effect on the throw. (3) If 
the air streams from a grille are converged, it 
results only in cutting down the effective area 
of the grille. (4) Breaking the air stream up 
into jets has no effect on either the rate of mixing 
or the throw. (5) Fanning out the air stream 
shortens the throw, the amount depending on the 
amount of deflection. (6) The drop, for a given 
throw, of an air stream below room temperature 
varies about inversely as the face velocity and 
directly as the temperature differential. (7) 
Neither aspect ratio of the grille, breaking the 
air stream into jets, nor converging the streams 
have any effect on the drop of the air stream 
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An air stream stops because it expends its energy 
starting room air in motion. The stream from |} 
24” x 6” grille will undoubtedly lose more energy ta: 
the square grille due to peripheral friction; that is 
will pull more air along with it than the square 
The stream from the 12” x 12” grille, however, ha 
much blunter front than that from the 24” x 6” grille, 
and it will have a tendency to push the air ahead oj 
whereas, with the longer grille, the air in front 
tend to slip out by the edge of the stream. The 
air stream then, will have to pull more air along wit 
than the square one but will have to push less ; for 
(nwa 2 . ; LW WY Wy \\yt square stream, the conditions will be reversed. T! 
= apparently about counterbalance one another so that 
i sum of the forces tending to stop the square stream 

about equal to those tending to stop the longer one. |; 
Fig. 2—Ordinary straight flow grille other words, for all practical purposes the effect of 
pect ratio on the throw may be disregarded. 

Length of Throw Formula—With straight fi 
grilles, we have found that there are two factors whi 
affect the distance an air stream will travel; namely, 


3° C&NTER TO 
—— CENTER OF WEBS 





y 
nr 





Effect of Sise on Throw—To test for the effect of 
size on throw, the face velocity and aspect ratio were 
held constant and the area varied. Table 1 gives results 
of these tests. When the square root of the daylight 


‘ i > ee Size : ' 
area was plotted against the throw, the result was a Table 1—ESect of Sise on Throw 


straight line, Fig. 3. In other words, if the face velocity Listen | Actuat.Size| Square Root} _ an Ven 

and aspect ratio are held constant, the throw varies as Genie er Dewisent | of Dewsens | _ Face at Eno 
S SIZE, | OPENING, OPENING Vevociry, | Turow Turow 

the square root of the area. Inc HES | INCHES AREA Fem | Fret Fem 

— : . vr r. . . 7 _. oe | 

Effect of Velocity on Throw-—With a given grille the 30 x 6 | 2054 x 5% | 12.5 900-950 55 | | 1510 
. = Py e a . : . 20x 4 | 19% — x 3% 8.0 900-—950 35 15—105 
face velocity will vary as the number of cfm delivered 15x3 | 145% x 2% 5.75 900—950 25 15—10 
x ; 10 x 2 10 x2 4.47 900—P*O »0 25—10 


through it. Since it was more accurate to determine the 
cfm delivered through the grille by measuring the 
pressure drop across the orifice than to determine — --— 











the face velocity, the throw was plotted against ss m ] 
. . . =* ore . + FA V 17T¥ 9 aa fh, + + + + > . . ~—4 
the volume in cfm, Fig. 4. The result was a Ss ibeord ahr Reale d ane Beese 
, : ‘ . c | | | 
straight line, showing that the throw varies s ++ ttt 
. - > fae of a Y t + + 
directly as the cfm delivered through the outlet. M 
ae . . a . = /0 a i 
Since the velocity varies as the volume, it can, S 
therefore, be said that for a grille of a given area > 
and aspect ratio the throw will vary as the face = | 
velocity. — 4 
oat - ae 9 
Effect of Aspect Ratio on Throw—The third aS 
factor that might affect the throw of a straight h 
flow grille was its aspect ratio or shape. Con- = | 
° . ° eae fa) 
sidering only peripheral friction, one would ex- 10 20 30 40 50 é 
pect the throw from two grilles of the same area Throw im feet aes | 





but different aspect ratios to differ as their 
perimeters. 
The throw from a 12” x 12” grille was checked 


Fig. 3—-With face velocity and aspect ratio constant, 
throw varies as the square root of the daylight area 





against that from a 24” x 6” grille, with the same _ 
: being deliverec rough each. The results 
cfm being delivered through ea sults 200 TET A 
were as follows: STRAIGHT FLOW | 
700 GRILLE 
Gi See ss Bika ei cae 12x12 24x6 
; 600 
Ase wolemne *3062. Pecbidectave 430 cfm 430 cfm i | 
Velocity 4 in. in front of 500 
OMS <i bord ip annakeie Sake oo 650 fpm 650 fpm | | 
° 4 
Distance to point where p47 
anemometer was stationed. . 25 ft 25 ft oe | 
Anemometer readings ....... 160 ft,2min 185 ft, 2 min 
Static pressure behind grille 0.020 0.020 200 
1 


Believing the difference in perimeters to be the foe 








determining factor, it was expected that the throw 0 Zp | 
from the 24” x 6” grille would be 44 as long as Throw in feet is 





that from the 12% x 12”, but as can be seen it is 


slightly more. Fig. 4—Throw varies directly as the cfm delivered through the outlet 
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<suare root of the daylight opening area of the grille 


od the face velocity. Putting this in the form of an 
’ 4 


eguation we have: 


PoeK,VAV ... ; [1] 


T = throw, ft; 

A = daylight area of grille, sq in.; 
V = face velocity, fpm; 

K, = constant. 


The following formula is well-known and is accurate 
enough for practical purposes: 


cim=K:AV . Ea Ea, leg: [2] 


Solving for V and substituting in [1] the following 


formula is obtained: 


cfm 


1 K a cette d ba thw ies [3] 


VA 


The throw (7) can be found from the architect’s 


drawing; the cfm is figured by the engineer himself; A 
can be found from experiments by the grille manufac 
turer. The only unknown in the formula is the area, 
which can be solved for, 

To check the formula, the throws from grilles rang 


” 


ing from 6” x 6” to 36” x 10” in size and with several 
different face velocities were calculated, and the opposite 
wall of the test booth was moved to the point calculated 
as the end of the throw. The velocity in the stream a 
short distance from the wall and down it was checked 
with each grille, and the formula was found to hold true 
in every case studied. 

[A second article will discuss face designs, factors controlling 
vertical path of air stream, and effect of different temperature 
differentials on air drop.] 





Air Borne Organisms — 
{Concluded from p. 386] 


extended surfaces and low velocities through the media, 
are commercially available in a number of designs. 


Air Pollution and Health 


No attempt has been made in this paper to consider 
the relationship between abnormal air pollution and the 
spread of certain epidemic diseases. 

Dr. J. S. Owens, in a paper read before the British 
Institution of Mechanical Engineers, has stated®: 

“It has been gradually recognized of recent years that 
the impurities in the air which are injurious to health 
have no relationship to CO,, but are, in the vast majority 
of cases, the suspended particulate matters. Of course, 
this does not mean that gas poisoning is impossible if a 
poisonous gas is emitted into the air, and there is no 
intention of dealing with this aspect of the question, but 
rather with what ventilation is required for ordinary 
inhabited houses and_ buildings. which are 
capable of being transmitted from one person to another 
are so transmitted by particulate matter. The most out- 
standing case of this kind is that of pulmonary tubercu- 
losis, by the inhaling of dust containing tubercle bacilli 
or their spores, 


Diseases 
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“It is contended here that the whole outlook on venti 
lation has been unsound, and that instead of concentrating 
attention upon the amount of a harmless gas such as 
CO, in the air, it should be devoted to the concentration 
of particulate matter, and especially to pathogenic ba 
teria. Looked at trom this point of view, the standard of 
ventilation should be one which keeps the concentration 
of dangerous suspended matter below a harmful point, 
or at least as low as can be conveniently arranged. It is 
true that this is a somewhat vague standard to fix, be 
cause the danger point for one person may be different 
from that for another, and indeed for the same 
it may differ at different times, depending upon the 
capacity to resist infection.” 

Without attempting to evaluate the desirability of ait 
cooling, humidifying or dehumidifying, it seems evident 


pe rTson 


the elimination of dirt, dust and air-borne organisms 
secured with properly designed air conditioning can be 
of definite value to health. 


phase of air conditioning has received too little attention 


In the writer's opinion this 


‘Owens, | ’ o vardian, Vat 8, 19 





Check Charts for 


Air Conditioning Calculations 





By VM M. Dean“ 


A GENERAL introduction to this set of charts was 
given last month on page 321, and two forms—a 
comfort cooling survey analysis sheet and a guide sheet 
which serves as an index to the charts and provides a 
place to fill in the computed values—were published 
Chart 1 (on the next page) is self-explanatory 

Chart 2 is for determining U factors or heat transmis 
sion coefficients of walls built up of two or more kinds 
of materials. The combination of reciprocals in_ the 
usual fractional form is somewhat tedious and frequent 
vertical 


parallel nomogram at the right of this chart is for d 


ly the values are more or less guessed at Phe 
t 
termining conductance values from tables of k values a 


Heating, Ventilating, Atr Conditioning 


found in the 
Guide, 
The V 
for combining the conductance values, taken two at a 
time. The resulting U factor is indicated on the middle 
scale of whichever set of three converging scales is used, 


shaped nomogram at the left of this chart is 


as indicated by the key on the diagram. It should he 
noted that each of the outer pair of the larger convergent 
When the outer scales 
are used at their face value, the middle scale should be 


scales is calibrated O to 100. 
read at its face value. However, the usual use of this 
nomogram will be to divide each of the calibrations on 
the outer scales by 10 in which case the middle scal 
readings should also be divided by 10. This is the only 
chart in the set in which proper decimal positions must 
be regarded. One or two trials in the use of this chart 
will quickly familiarize one with its operation 

The other charts and tables in this series will follow 
in order in future issues. 


*Air Conditioning Engineer, Des Moines Electric Light Co All rights 


reserved. 
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[See preceding page] 








€ 
+¢ 


' z 


oa 


Ke 


a4¥ 
a Ed | 


eyed 
xlx 


*f\ 
: SIPEM UOlsfseg 404 

' y ty 'y % 
f+g tats cl a 

! 
WEM PIS}00 4045 
330$20j-9, 40 549124} 20> 42940) ot 
! 





hy apim hues 
Sa2uejo2NpUOC> 3424UM 





























San|/CA AdUPL;INPUO) 
buruiquio? 40} ss ey5 


yea OUiviWMsasag Hyes4ydesyH 20 : 
paubisap ase sjieyd om) asau] : 
= og , . 
my sO samen sos 1 \ 
aPINOINH $y vas “ssauyrius pUe AylAlponpuoc? as jesaueny 204 
ozs UPAIO jo E1sapew JO 3IUE;IMPUO? aUIJa}aP OL Lg 3 
Ps , . 
a 3 re ‘ \ 
: \ 
- - + . ; 
m= s -s epee 
~ = ° re . | 
“ sy r§ _ _ 
2) ™~ -~ $ = , ~* 
a “ A e “ A 3 ¥ 
= e+ ™ z a oo 
a . ~~ 
<< 7 ov a 2 
"om 4 ; 
\) 3 i —€ % ol 
oi s ie 
4 z L 
4 —S 
a or ~~ 08 
s- — @ 
v4 oo ro! 
] €o - 
© 7 
» zo oo oe 
=- to 02 
J scquaruy = 
' é BOO . 
radi Tary aoveppmpueyE Oa ES ay 6 
vi 4 
"4 dese 2:2 ast “ae05-x 
- — — _ — a 
= 
2 ae ae ee oe + ba x = Se ee Se a ae ~ 3 
peed toa an st Lapa ta a hl ditt ti la 
a _ 
\ ° 
\ ae: ul 
. ars 4 
_ ISS 
. ° 
S < “38 
4 : tar] 
be “ “ew 
ao uw § 
< ay 2 
x ! 3305 
we) : $ tes 
\ wodt> 
S8R2SR 2X BSRBE ZS FS B a + & es82esee22keaas 


rt WHELE RSE EL 


aww tipi) fititi tity Nuwsluulmastrsrsbbbtbl Als soa tt FES S| 
ae ig 


yeo0o 
- 8000 
- Tooo 
r 6000 
- §000 


$3 2 2 883 


Qiestidisre ton pt Petr ti lt 








WIDTH - LENGTH - HEIGHT- ARE A-VOLUME CHART 








\ 
“a 
\\ 
iad ia 3 Re & 8 s$a28 8 3 8 g 3 g 
Se he Es 2a 8 i 1 Loststsis sina a titititit 4 te" l i ree ara 
\ 
\ 
\ 
\ 
\ 
\ 





AREA-Sqf VOLUME-cf LENGTH-f+ 


WIDTH- #4. 

















sical 


Heatinc, Pirinc ann Arm Conpitioninc, June, 1938 








‘iguring Solar Heat Gains of Buildings 


By William Goodman* 


Presentation of a new series of tables for estimating the solar heat gains of buildings in calculating 


air conditioning loads is continued this month. 


NLIKE the tables for solar heat gains through 
glass that were discussed last month, the tables 
for computing the solar heat gains through walls 

and flat roofs list a fictitious temperature difference 
which, for convenience, is called the solar temperature 
difference. This solar difference is used in Equation 2 
for computing the solar heat gain through a wall or flat 
root. 


I i Fr [2] 


There can be no conduction heat gain through an 
opaque surface on which the sun is shining. The tem 
perature of such a surface becomes higher than the tem 
perature of the outdoor air. As a result, no heat can 
flow from the outdoor air to the surface; in fact there 
is always a flow of heat from the hot exposed surface 
to the outdoor air. However, if the surface were in the 
shade for a sufficient length of time, the ordinary con 
duction heat gain would take place. As will be shown 
later, it is convenient to compute only the amount by 
which the actual solar heat gain exceeds the ordinary 
conduction heat gain that would take place if the surface 
were in the shade. Hence, in preparing the solar tem 
perature differences listed in Tables 1 to 8, the ordinary 
conduction heat gain was subtracted from the actual 
solar heat gain. For this reason, when these solar tem 
perature differences are used in Equation 2, the answer 
obtained is not the actual solar heat gain through the 
wall or roof, but only the amount by which the total 
solar heat gain exceeds the ordinary conduction heat 
gain. In order to indicate that 


Use of the data for walls and roofs is explained 


heat gain through the walls and roof is the sum of the 
conduction and excess solar heat gains. In this way, if 
necessary, the solar heat gain can be computed for se 
eral different times of the day without in any way alte: 
ing or repeating the computations for the conduction 
heat gain alone. 

The answer obtained for windows by means of th 
tables represents the actual solar heat gain through the 
windows; the answer obtained for walls represents the 
excess solar heat gain. To find the total heat gain 
through windows, the conduction heat gain must bé 
added to the actual solar heat gain through the win 
dows. In the case of walls on which the sun is shining, 
there is no conduction heat gain. However, in orde1 
a wall, the 


conduction heat gain must be added to the excess solai 


to find the actual solar heat gain through 
heat gain. Thus, for both windows and walls, the 
arithmetical procedure is the same—the conduction heat 
gain must be added to the value obtained by means of 
Table 1 to 8, though the reason for doing so is different 
for the two cases. For corivenience, in the balance of 
this article the actual solar heat gain through windows 
is also sometimes called the excess solar heat gain 

though this appellation is not correct 
The time of day at which the solar heat gain through 
the walls and roofs is determined should be the sam 
as the time of day when the solar heat gains through 
the windows are to be figured. In other words, all of 
the solar heat gains of a building are figured at the sanx 
hour of the day. The particular 





this quantity is less than the 
actual solar heat gain through 
walls and roofs, it is henceforth 
called the excess solar heat gain. 


By using the excess solar heat D = difference between temperatures of 
outdoor and 
Fahrenheit (D - 


gain instead of the actual solar 
heat gain, the nuisance is avoid- 
ed of first having to separate the Ds = solar 
various areas of a building ac- 


cording to whether only solar or H,. = heat gain due to conduction through 


only conduction heat gains are 
to be figured. The conduction 
heat gain is first figured by 
means of Equation 1 for all of 
the exposed surfaces just as if 
they were all in the shade. Then 
the excess solar heat gains of 
only the surfaces exposed to the 
sun are figured by [2]. The total 


The Trane Co. Member of Board of 
pnulting and Contributing Editors. 

Fart 2. Part 1 was published in Heat 
ING. PipinG ann Atr ConpITIONING, May 
1938, pp. 815-318, “a 


Fahrenheit 


fe — temperature 
Fahrenheit 





Symbols 


A = area of exposed surface, sq ft 


room alr, 


temperature 
walls and roofs, degrees Fahrenheit 


exposed surface, Btu per hr 


cess solar heat gain through wall 
or roof, Btu per hr 


to = temperature of outdoor air, degrees 


room air, degrees 


U = over-all coefficient of heat transfer, 
Btu per hr, per sq ft, per degree 
Fahrenheit difference 


time of day should be selected 
when the sum of the solar heat 
gains through all of the windows 
the walls, and the roof is a maxi 
mum, unless other considerations 
degrees require the choice of another tim 
fo— fa) The color and texture of a 
difference fot surface affect the amount of th 


impinging solar radiation that 
will be absorbed by the surface 


\ multiplying factor cannot be 


Hs = solar heat gain through glass or ex- used for determining from the 


excess solar heat gain of a dark 


surface, the excess solar heat 
gain of a lighter colored surface 
Hence, separate tables are given 
for dark and 


surfaces. Surfaces may be classi 


medium colored 


fed approximately as dark or 
medium as follows: 


Dark surfaces: black, dark 


green, roofing materials 








Copyright, 1938, by William Goodman. 
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e Medium-colored surfaces: red, brown, light green, gray. 


Light colored surfaces seldom remain light long; they 
are soon darkened by dirt and weathering. For this rea- 
son, light colored surfaces are best figured as though they 
are medium colored. 

The effect of sunlight shining through glass is usually 
inst@ntaneous. There is no time lag, unless the sun- 
light falls on a heavy concrete floor which absorbs the 
heat’ and then returns it slowly to the room after the 
temperature of the floor has been raised. In the case 

duciwalls and roofs, before the heat of the sun can pene- 
trate into the room on the other side, the temperature 
‘of the entire mass of the wall or roof must be raised. 





This usually requires some time. As a result, the 
heat gain through a wall may be due to the sola: 


| 


which impinged on the outside of the wall a few | 
This is known as the time lag of the wall 


-arlier. 
is discussed later. For walls ani roofs of ordinary 
struction the time lag is about two or three hours. | 
if the time lag 1s assumed to be two hours, the sola: 
that reaches a room at sav, 3 p. m. is due to the ra 
energy that impinged on the walls and roof of that 

at 1 p. m. 
an instantaneous transmission of 


The tables for walls and roofs are bas 
solar heat whi 
tually does not exist. However, allowance can by 


by figuring the solar heat gain through a roof at 





Table 5 


35 Degrees Latitude 


Soran Heat Gains Turoucu Winpows ANp SKYLIGHTS AND SoLar Temperature DirrereNces For WALLS ANp Roors 


Table 6 
WINDOWS AND SKYLIGHTS 


10 Degrees Latitude 
























































WINDOWS AND SKYLIGHTS 
' Solar Heat Gain Solar Heat Gain 
Btu per Sq Ft of Glass Btu per Sq Ft of Glass 
A Single glass—-Bare A Single glass—-Bare 
| Direction Winpow Faces , Direction Winvow Faces 
Te Te | 
—!| | PLAT Time —— FPLat | 
J NE I SE Ss SKYLIGHT " NE E SE . SKVL! 
6 a.t 18 52 | 23 ; 6p. 6 a.n 17 52 “a | 7 
7 a.t | 118 ae 81 | 3 5p. 7 an 114 147 86 ) 
8 an 130 is7 | 126 129 i p.t 8 a.t 120 190 124 | 1 129 
9 a.n 86 170 132 6 192 Sp. 9 an 71 170 146 0—C | 18 § 189 
10 a.n 27 116 113 24 40 2p 10 a.n 15 116 132 > @? 234 
11 a.n 10 73 39 267 lp ll a.n 10 93 66 260 
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3». m. by means of the values in the 1 p. m. row of the 


. 


tables. 

fime lag depends on the material and mass of the 
wall; it may vary from zero for glass to 10 hours or 
more for a massive or heavily insulated wall. For walls 
and roofs of ordinary construction, the time lag is prob 


ably about from two to four hours. The time lag of 
insulated walls and roofs may be anything from about 
two hours up, depending upon the construction and the 
amount of insulation. Sufficient data are not available 
about typical types of construction to enable more defi 
nite values to be given. 


The building of Example 1 has walls of medium 


Example 3: 


> (a) 





Sorar Heat Gains Turoucu Winpows ANb SKYLIGHTS AND Sotar TEMPERATURE 


Table 7 


WINDOWS AND SKYLIGHTS 


45 Degrees Latitude 


color of the following net areas (gross area 1 
facing in the directions noted: East wall 
wall: 1450 sq ft. West wall: 950 sq | 

The root msulated, dart nm <¢ ul 
13,000 sq it Che over-all coett nt of é 
the roof, 0.15. lind the excess ir heat ga 
and root Assume that the time lag | c W 
and of the root tour hours r} ill 
the other side of which there al it 

Solution The over-all coefhcient t the wa 
time lag is assumed to be 2 h As the lar 
be computed at 3 p.m., the solar temper ! 
be read from the row f Ll pon lable 
insulated, dark in r, and has an area of 

Dirrerences ror WALLS 


Table 8 


WINDOWS AND SKYLIGHTS 





50 Degrees Latitude 


AND Root Ss 
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over-all coefficient is 0.15 and its time lag is 4 hr. As the solar 
heat gain is to be computed at 3 p.m., the solar temperature 
difference should be read from Table 6-C at 11 am. The 
excess solar heat through each of the surfaces is figured by 


Equation 2. 


South wall: 1450 « 0.3 & 10 = 4,350 Btu per hr 
West Wall: 950 « 0.3 & 6 2 2958 
Roof: 13,000 * 0.15 & 56 = 109,200 
Total excess solar heat gain = 115,260 Btu per hr 

The total heat gain of a building is the sum of the 
solar heat gains through the windows; the excess solar 
heat gains through the walls and roof; the conduction 
heat gains through the windows, walls, and roof; and 
the heat gains from all other sources such as people and 
lights. 

The variation in the total heat gain of a building 
throughout the day is interesting. The computation of 
the total heat gain and its variation throughout the day 
are illustrated in the following example: 

Example 4: Compute the total heat gain at all hours of the 
day for the building whose various glass and wall areas are 
given in Examples 1 and 3. In addition, assume that all of 
the windows are equipped with venetian blinds, and that the 
heat gain due to people, lights, and other sources is constant 
throughout the day and amounts to 40,000 Btu per hr. The 
difference in temperature between the outdoor and indoor air 
is 15 deg, 

Solution 
windows, the walls, and the roof must be found. 


First, the conduction heat gain through all of the 
From Ex- 


ample 1, the total area of the windows is 175 + 350+ 250 = 775 
sq ft. The over-all coefficient for glass is 1.1. 
kor the windows, 
See I aks ova ea ae bho kai ced clan dae wield [1] 


= fie 21 XC U8 


12,790 Btu per hr 


From Example 3, the total net wall area for all of the ex- 


posed wall surfaces is 725 + 1450 + 950 = 3125 so ft. 
For the walls, H.= AUD = 3125 X 0.3 X 15 14,060 Btu 
per hr. 
For the roof, H.= AUD 13,000 * 0.15 & 15 = 29,250 Btu 
per hr. 


(The conduction heat gain through the walls and roof is 
figured as if the entire building were in the shade. The fact 
that the sun is shining on some of these surfaces is disregarded 
for the present). 

Total heat gain of the building without solar heat is 


Glass = 12,790 Btu per hr 
Walls = 14,060 
Roof == 29,350 





Total conduction heat gain 56,100 Btu per hr 


People, lights, etc. 10,000 
Sum of all heat gains 
96,100 ~ i 
except solar 1 Btu per hr 
The total heat gain for any one hour of the day is found by 
adding 96,100 Btu to the actual solar heat gain through the win- 
dows and the excess solar heat gain through the walls and roof. 
For example, at 3 p.m., the solar heat gains are: 
From Example 2, solar heat ) 
gain through windows with | 


venetian blinds } 


29,280 Btu per hr 


394 


From Example 3, excess solar 
heat gain through walls and } — 115,260 
root } 


Total excess solar heat gains 144,540 Btu per 


Sum of all other heat gains | 96.100 
( 96, 


except solar 
Total heat gain at 3 p.m. = 240,640 Btu per 


The total heat gain at all other hours of the day was comp 
in the same manner and the results tabulated in the table bh 


EXCESS | 
SoLar Heat 
Gain Excess Excess | Toratr Ex 
THROUGH Sotark Heat | Sotark Heat} cess SOLAR 
| Winxpows | GAIN | GAIN | Heat Gain 
| Witn VENE THroucu | THrouGcH CoLs Tota 
Time | TIAN BLINDS WALLS Roor 2+3+4) HeatG 
1 2 | 3 4 5 6 
6 a.m 5,460 5,460 101 
7 a.m. 15,440 15,440 111,54 
8S a.m. | 20,160 435 20.595 116.69 
9a.m.} 21,630 | 4,350 25,980 122 0S 
10 a.m 21,630 | 6,310 27,940 124,04 
11 a.m 18,060 6,090 | 17,550 41,700 137, 80% 
12M | 15.440 6,310 50.700 72,550 168 
1 p.m 19,860 5,660 76,050 101,570 197.67 
2 p.m 26,850 4.790 97,500 129,140 225.24 
3 p.m 29,280 6,060 109,200 144,540 240.04 
4 p.m 28,710 7,460 113,100 149,270 245.37 
5 p.m 22,050 7.850 109,200 139,100 235,200 
6 p.m 7,800 8,270 97,500 113,570 209,671 


| 
| 


5 +} } ' 
hea 


«a Column 6 was obtained by adding to the values in column 5 t 
f 96,100 Btu per hr »btained in the first part of the solution to Example 4 


Solar Heat Through Attic Floor 


When there are windows in different walls of an att 
natural cross ventilation is obtained. In such a case, 
is difficult to figure the actual excess solar heat gai 
through the floor of the attic to the rooms below \ 
though the solar heat gain through the roof itself can 
figured, there is no accurate way of predicting how muc! 
of this heat will be carried away by the cross currents 
of air flowing through the attic and how much will 
left to pass through to the ceiling of the room bel 
lor this reason, past experience with attic temperatures 
is as good a guide for calculating the excess solar he 
gain through the ceiling of rooms situated below su 
attics as any other method. 

By keeping the attic windows open, the temperatu: 
in an attic can probably be held down to a point approx! 
mately 20 F above the outdoor temperature. Therefor: 
the excess solar heat gain through the ceiling of the roon 
below should be figured for a 20 deg solar temperatur: 
difference. As heretofore, the excess solar heat gai 
is added to the conduction heat gain computed for a | 
deg difference. When the temperature of the attic 
assumed, as in this case, only the over-all coefficient 
the floor of the attic and the ceiling below should 
used—the coefficient for the roof above should lx 
ignored. 

The data in Tables 1 to 8 can be used for the su 
mer season in latitudes south of the equator by inte! 


changing the north and south directions throughout 
tables; the east and west directions remain the sam 


' 
+} 


For example, in the southern hemisphere, for a m 
wall, read the column in Tables 1 to 8 marked “S”’: 
a northwest wall, read the column marked “SW”: 
for a northeast wall, read the column marked “SE.’ 


[To be continued] 
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Fig. 1—Gas engine driven storage installation for air conditioning a dance hall with a loa f 100 tons 





Fitteen tons of ice are produced in 24 hours at a cost of approximately 25 cents per tor f ice s ccumulate< 











Storing Refrigeration 


for Air Conditioning 















Offers Possibilities in Many Cases, Should Be Investigated 


HE refrigeration storage principle offers a num When cooling towers are used for the condensing 
ber of possible advantages in air conditioning, water supply, the storage type of system has an advai 
: should be investigated in many cases. According tage in some saving in power consumption due to the 
to W. F. Friend,’ it is the most feasible single means lower average outdoor wet bulb temperatures prevailin 
of reducing the maximum demand on its power supply at night. 
source by an air conditioning system. It is possible \n important application of the refrigeration storage 
not only to reduce the magnitude of the maximum load, principle is to increase the capacity of an existing ait 
but also to control the time of its occurrence. Savings conditioning system if changes in the load make tl 
ire greatest on electrical rates with high demand necessary. At the central plant of Bayuk Cigars, Inc 
charges. In localities where lower electrical rates are in Philadelphia, for instance, an alteration in the manufa 


r y ne ‘eSsS nie “ : ag if ? or > x 4 
éflect tor off-peak operation, storage should be consid turing proce added a heat load of 42 kw or 2390 Br 


Y _ . > : CT ; *T< v » » u %) 0) 1 uu 
ered. The reduced capacity required and improved load per min. By operating the existing 120 ton centrifuga 


lat 


; 


me | : " snr » off-ane . ron Tae eae 

or are also of benefit with the use of gas or diesel compressor during off peak periods and storing chill 

engines for driving compressors, where their fuels com water in a tank on the roof, the additional refrigeratins 

pete with electricity ( Fig, 1). - , . 
a . Storing refrigerating eftect generally means that the 

‘efrigeration Storage Applied to Air Conditioning,””’ by W. F. Friend, 

nted at the annual meeting of the A. S. R. E., January, 1938, and ‘Increased Air Conditioning Capacity wit I nom 4 kK ep 

hed in Refrigerating Engineering, February, March, and April, 1938 Hearinc, Piping anp Air Conn IN July, 1934 


effect was obtained economically 
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The advantages — and disadvantages — of em- 
ploying the refrigeration storage principle in 
air conditioning are briefly reviewed here. In 
many cases, it offers possibilities in reducing 
air conditioning costs, has been said to be “the 
most feasible means of reducing the maximum 
demand on its power supply source by an air 
conditioning system.” . . . Storage of chilled 
water or accumulation of ice on submerged 
evaporator coils are thought to be the two 
methods of greatest promise in air conditioning 





capacity of the refrigeration plant is reduced. With 
means for accumulating “cold,” a small compressor run- 
ning 22 to 24 hours a day can build up a reserve that is 
drawn on to meet the load on the air conditioning plant 
whenever this load occurs. In this way, the investment 
in the refrigeration equipment is reduced. 

From the saving must of course be subtracted the cost 
of providing the means for storage. In many cases, the 
investment cost for the storage job may be greater than 
The space required for the 
In existing buildings, 


for a conventional system. 
storage tank is a disadvantage. 
this may present great difficulty. The question of attend- 
ance during night hours may be a problem with large 
jobs; on smaller installations, it has been found satisfac- 
tory to depend on automatic operation. 

Required refrigeration capacity is not reduced below 
that for a conventional system when operation is contem- 
plated exclusively at night to benefit from off-peak rates. 
In such cases, the storage plant may actually be larger 
than normal, if the night operating hours are substan- 
tially less than the daytime schedule for air conditioning 
service, or if ice storage is adopted with consequent low- 
ered evaporator temperature and with resulting curtailed 


compressor capacity. 
Saving in Investment 


The saving in initial cost of the refrigeration equip 
ment is the greatest when the hours of use of the air 
conditioning system are the shortest; extreme cases 
might be dance halls, meeting rooms, churches, mortu- 
aries, legitimate theaters, restaurants doing the majority 
of their business at one meal, ete. 

As an example of the extent to which the capacity and 
cost of the refrigerating plant might be reduced, a recent 
analysis made by Carl F. Boester is of interest. He 
assumes an installation with a maximum air conditioning 
load of 40 tons, that the system operates six hours per 
day, and that the average daily usage or load factor is 
65 per cent. Using a storage system, a 10 ton compres- 
sor will handle the load. 

For the storage system, the estimated cost of the 
This does not include 


refrigeration equipment is $3940. 
service 


contractor’s mark-up for overhead, profit or 
maintenance, and does not include the air distribution 
system, duct work, grilles, ete., as these would be the same 
whether or not storage was used. The $3940 figure is 
intended to include one compressor with motor, drive, 
base, and pressure controls for use with an evaporative 
condenser, the compressor to be operated at a speed to 
produce 120,000 Btu per hr refrigeration at 20 deg under 


396 


comparable condenser efficiencies; one 10 ton evap» 
tive condenser; one 40 ton air conditioning unit \ 
four row water coil; one chilled water pump with mot 
one 10 ton storage unit with tank and evapora 
erected ; and the labor cost for setting up and connect 
the condenser, compressor, and air conditioning unit 

On the same basis the cost of a direct expansion p| 
without using refrigeration storage is estimated as $53 
This figure is intended to include two compres 
operating to produce 15 tons of refrigeration each 
45 deg evaporator temperature ; one compressor hay 
a capacity of 10 tons; one 40 ton evaporative conden 
one 40 ton direct expansion air conditioning unit, 
four row direct expansion coil; controls for provid 
various capacities of refrigeration under partial load 
quirements; and labor and piping for installing 
pressors, evaporative condenser, air conditioning w 
and controls. 

The net saving in this example by using the sto: 
principle is therefore estimated at $1435. 


Methods of Storing Refrigeration 


here are various methods of storing refrigerat 
that have been successfully used on a commercial ba 
As outlined by W. F. Friend,’ they are: 

Chilled water or brine, held in steel or concrete tanks 

Ice cakes, kept in dry storage and later charged into wat 
filled tanks. 

Ice layer, formed on evaporator coils submerged in wate: 
eutectic solution tanks. 

Eutectic brine ice, usually in sealed containers 

Solvent liquid in tanks, for absorbing refrigerant vapor 

Storage of steam in a steam accumulator for use wit! 
frigeration systems of the steam jet and absorption types 

According to Friend, of these and other possibl 
as yet not practicable) methods, storage of chilled y 
or formation of ice on submerged evaporator coils 
the greatest promise for air conditioning. 


Storage System for a Restaurant 


Charles S. 
tem for cooling a 400 seat restaurant which serves lw 


Leopold described in 1933 a storage s 


Due to the economies of the storage effect it 
water in the washer, which woul 


only. 
possible to use 40 F 
have necessitated approximately a 30 F evaporation ten 
perature in a full capacity system. The actual storag 
installation makes use of a methyl chloride compresso 
of 8.65 tons, with an evaporator temperature running 
around 15 F for a large portion of the cycle and decreas 
ing somewhat as the ice thickness builds up. 

The tank occupies a space 6’ x 6’ x 2V' and is s 
arranged that the system can store six tons of ice in I 
hours, the six hour margin of safety (24 hours minus 
18 hours) being allowed for certain engineering conti 
gencies which had never been adequately investigated 
and to permit of occasional stopping of the compressot 
to prevent coincidence of electrical load peaks. The plant 
is entirely automatic in operation, requiring no more 
tention than a full automatic refrigerating machin 
attached to a water storage tank, and less attention t! 
a direct operating unit. The ice is, of course, not handled 


’ 


in any way. It forms on coils in definite channels during 


**Reduces Air Conditioning Costs with Compressor Faquipped |! 
Storing Refrigerating Effect,” by Charles S. Leopold, Hearine, P 
anp Air CondiITIONING,” June, 1933. . 
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returning from the dehumidifier. 


\ ton of ice can be manufactured more cheaply by 
accumulating it on an evaporator than it can be made 


The 


by freezing it in cans suspended in a brine tank. 
thickness to which the ice is frozen, and the fact that 


the evaporator operates at a higher suction temperature, 
means a lower over-all cost for power per ton of ice 


pr “ luced. 


A Storage System Design 


\ design employed by Carl F. Boester for a number 


of storage jobs uses a coil constructed of 5¢ in. copper 
tubing*placed on 3!% in. centers, supported on aluminum 


fins spaced 10 to 12 in. apart. A portion of such an 


evaporator section is illustrated in Fig. 2. These sec 
tions are set in the accumulator tank so that when the 
were 


ice is formed it appears as if blocks of ice sus 


pended side by side in a tank of water. The number 
of lineal feet of tubing used per ton of ice accumulated 
depends on the cost for power. Where power costs are 
high, it is desirable to use more surface per ton of ice 
to be accumulated. Where more surface is required 
because of higher power costs, the centers on which the 
tubes are placed would naturally be closer. 

The length and number of passes is determined by the 
pressure drop across the coil and by the physical dimen 
sions of a section of the evaporator coil. 
standard 


The evaporator 


sections are not made in sizes because space 
requirements where storage refrigeration is used vary 
greatly. Thus some storage tanks, because of the pecu 
liarities of the particular space in which they must be 
located, are considerably greater in height than in width, 
etc. The evaporator sections must, of course, conform 
to the dimensions of the tank. 


Copper tubing is used because it is smooth, requires 


less refrigerant and causes less pressure drop. The 
refrigerant is fed 
dry through the 


evaporator coil and 
controlled by 
thermostatic expan 


is 


sion valves. Due to 
the high cubic con 


tent of the entire 
length of evapora- 
tor coil, it is not 
economical to op- 
erate the coil 
flooded or semi- 
flooded. If it were 


operated flooded, 
the quantity of re- 
frigerant required 
would add mate- 
rially to the cost of 
the system and par- 
tially defeat the ad- 
vantage gained by 
if “Freon” were the refrigerant. 

The method of feeding the passes in the evaporator 
section is determined in part by the velocity of the 
retrigerant through the coil and by the pressure drop 
across the coil due to the length and the number of 


passes, 





Fig. 2 
evaporator section on which ice is 


Portien of one type of 


for 
for 


accumulated 
frigeration 


storage of re- 
air conditioning 
first 


low cost, 
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the period it is built up and is melted down by the water 


Ice is lighter than water and therefore has a tendency 
to float, and 
water, there is no weight on the coils. It is 


, as the evaporator sections are suspended it 


necessa;°ry 
to anchor the evaporator to the bottom or sides of the 


tank in order to prevent its floating too much, shifting and 


causing a break in refrigerant lines 





] 


The evaporators are made up into sections so that 


when they are solidly accumulated with ice ther: 


sufficient square feet of ice surface for the water in the 
storage tank to flow over and around, thereby permit 
ting the chilling of the water and the melting of the ic« 
The evaporator sections are placed on close centers in 
the tank, yet far enough apart so that the water betweer 
sections does not freeze up and prevent the proper flow 
It is desirable that a definite volume of 


of water. wate! 


at a constant temperature be supplied to the air cooling 


coils if control of the temperature of the air being cooled 


is expected. Otherwise it would be necessary to provid 
over-sized air cooling coils because of the uncertain watet 
temperature, and this would be objectionable because 


it would increase first cost. 


Control of Water Temperature 


Most of these storage units are designed insure 
that 33 F water leaves the unit at all times, but thi 
temperature is not desirable in the air stream coolin 
coils, and a three way proportioning valve is used t 
blend a quantity of the return water from the cooling 
coils with the chilled water being withdrawn from thx 
storage unit. This mixing valve assures a constant 


temperature water to the cooling coils at all times r 


gardless of load conditions. For Instance, li, on a pal 


ticular application, 45 F water is required in the air 
stream cooling coils, then the mixing valve is so adjusted 
to provide this temperature water. 

The type of evaporator design described insures a 
great quantity of usable surface at low first cost, and thi 


means that it is possible to maintain suction tempera 
tures averaging around 25 to 28 F, so that there is litth 
power penalty. 

of 45 to 50 cu ft. 


\ ton of ice can be produced in a space 


Bypass Around Valve 


A bypass around the proportioning valve from the 
return water line of the coils is usually provided. It is 
sometimes desirable to run the pump constantly circu 
lating the water in the tank in order to pull down the 
water temperature in the tank more rapidly when thers 
is no ice on the evaporator coils. Generally this is neces 
sary only when the system is started up at the beginning 
of each season, for the storage units are so designed that 
at no time is the ice entirely washed off the evaporator 
coils. If the water temperature is allowed to rise, the 
suction pressure rises due to the excessive amount of coil 
surface in the tank. 
and causes the high pressure cutout to stop the machin 


This also raises the head pressure 


It then becomes necessary either to use a suction pres 
sure regulator or to choke back on the suction stop valve 
on the compressor in order to prevent this overloading 
This in turn cuts down the compressor capacity, which 
is not desirable because it would then become necessary 
to run the compressor for more than a 24 hour period 
in order to accumulate the quantity of ice necessary for 
use during the actual hours of cooling operation 






for High Pressure, High Temperature Piping 


By J. H. Deppeler* 





NUMBER of different typ 


Weld Design welded joints for pipe 


have been designed and 


ployed in installations to date. §S 
of these designs call for recessed 
raised bead backing strips o1 
rings; others involve upsetting 
pipe ends to permit recessing of 
chill ring in the pipe wall withou 


For the successful are welding of high pressure, high temperature ducing the cross section at the \ 
piping it is essential that the weld design is correct, a suitable welding and still others require machini: 
technic is evolved, the welding procedure and the welding operators pipe edges to form “U” grooves 
are properly qualified, and that the proper electrodes are selected. bevels with lips of varying dimens 

lhe first of these factors is briefly discussed here Good welds may be produced an 


tirely satisfactory results have bee: 
tained with any of these designs 





30° 302 


things considered, however, the 
mary requisite of any weld desi 
weldability and, as a general rul 
more simplified the design the « 
it becomes for operators to pr 
sound and satisfactory welds. 
From this standpoint, the bas 








AAd 


¥y 


sign, shown in Fig. 1, possesses 
advantages. This design is int 
for welds in plain carben steel or 

S bon molybdenum steel pipe 2 

more in diameter in the horizont 
rolled, or “A” position, and the | 





A 
ri XW SI 
Y 4 
= aa 
8 
~ 1b — 
Fig. 1 




















> an 
Oo|— 


zontal fixed, or “B” position. It 
for a 30 deg straight bevel of « 
pipe edge with no lip, with a plain c! 
ring of proper dimensions, and wit 
3g in. gap at the root of the “\ 

The chill ring is an essential fc 
of all pipe weld designs. Its pur 

ve is to prevent formation of icicles 
weld spatter inside the pipe ai 
provide complete fusion at the root 
the weld. Chill rings are gene: 
made of the same material as the } 
being welded. Since pipe walls 
vary slightly in thickness and pip 
seldom perfectly round, it is frequent! 
necessary, when using chill ring 
machine the pipe ends in order to p1 
vide true round inside contours 
he. assure a good fit for the rings 








Fig. 4 The % in. gap at the root « 
“V" is recommended because, w! 


; 


perfectly satisfactory welds cai 
made with smailer gaps, the 
space permits better manipulati 
the electrode during welding, 


1 
| 








. 


4 


easier the laying down of the first 
beads, which are usually the mos! 
ficult, and results in better welds 
The chill ring is not recessed 
pipe wall in this design becausé 


WY 


1) 











investigation made for The 
Edison Co. at the University of 
igan, it was definitely determin 
the slight reduction in inside dia 
[Concluded on p. 400] 





*Chief Engineer, Metal & Thermit Cor} 
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SERVICING 


Lin CONDITIONING JOBS 





HE refrigerant “Freon” has a propensity to escape 
through minute leaks, and quite often after charg 
ing the system with the required amount one finds 
that low suction pressures exist. Regardless of the type 
of refrigerant, if the system for any reason is low on re- 
frigerant the suction pressure will be too low. This is 
sometimes manifested by only part of the evaporator 
operating at proper temperature, the rest being warm. 
Where there are several 
sets of coils one above the 
other, fed by expansion 
valves some of which are 
at a higher elevation than 
others (Fig. 1), the upper 
valves may apparently not be feeding sufficient liquid 
and the top coils will suffer. This is because the larg: 
volume of gas which may form im the liquid lines will 
rise above the liquid and be vented through the top 
expansion valves. As an expansion valve is selected for 
passing solid liquid and the volume of gas is many times 
the volume of liquid, it is evi 


dent that the same orifice open 











f aT ; ° ‘i 
- . ing designed for a volume of 
+ | liquid can’t possibly pass the re 
sultant volume of gas. [ven if 
} it could, the heat absorption of 
the gas is not comparable to the 
— liquid because the greater heat 
i ; ni 
| 7 is absorbed in the transition 
from liquid to gas. 
| | | | 
i r | In many cases where several 
yee 
Jj unit coolers are fed from a com 
ee BEES age ; 
mon liquid line with the 
| 


branches teeing off from the 


Fig. 1—On an installa- liquid main, (Fig. 2), the re 
tion like this, gas 
formed in the liquid 
lines may rise above 
the liquid and be vented the compressor and failure of 
through the top expan- 
sion valves. Perform- 
ance of the top coils 
consequently will suffer 


frigerant shortage is manifested 
by both low suction pressure at 


the units to perform satisfac 
torily. Those units at the end 
of the liquid main may function 
nicely and the others fail en 
tirely. This is because the flow of liquid through the 
main, due to its velocity, will go right by a tee branch 
opening, especially if the branch is taken off the main 
horizontally or off the top. 
will take the course of the branch while the liquid flows 
straight ahead. Additional refrigerant must be added 
to the system to correct this condition. 


The gas in the liquid line 


Pipe Sizing Most Important 


Che matter of pipe sizing is tremendously important, 
especially for liquid lines. 
carry the expected loads can be attributed to too small 
liquid lines, particularly with systems having long runs 


Failure of many systems to 


"Sales Engineer, Alco Valve Co., Inc 


Heatinc, Preinc ann Am ConpbITIONING, JuNE, 1938 





Refrigeration Trouble-Shooting 
By W. A. Stains* 


from compressor to evaporatot Resistance to flow b 
tween the receiver and evaporator is equivalent to pres 
sure reduction. When the pressure on the refrigerant 
reduced, a certain amount of the refrigerant changes f1 
liquid to gas in the liquid lines and the same conditior 
is encountered as when there is an insufhcient charg: 
the system. Suction pressures drop and often the cor 
nection between the expansion valve and the evaporat 
becomes trosted L hi liqu 


line at the 


CVapol 
ally is colder than ordinat 


| | ; +] nartial "STCT 
my due to tik A ll CXpal 


sion of the liquid in the line 
and this is especially 
where there is no subcooling of the liquid refrigerant 
the condenser. 
here is no real cure for too small liquid lines « 
to tear them out and increas« their size Che best met 


is to furnish ample sized lines in the first place a 
extra cost of one or two sizes larger pipe is a relative 
small part of the total installation cost Some atte 
have been made to install liquid subcooling device 
overcome flashing of liquid into gas in th 
but this method is inetfective uw 


Where doubt exists 


to whether there is gas in the liquid lines, sight glass 


due to pressure release, 
less very carefully worked out. 
can be installed at the evaporator for observatior 
lhe suction line should also receive attention \ sn 

line between the evaporator and the compressor caus‘ 
a pressure drop that, while the suction pressure at tl 
evaporator may be as desired, penalizes the capacity of 
the compressor which usually is selected to delives 
rated tonnages at a suction pressure very close to the 
evaporator 


pressure). Several pounds difference be 


tween evaporator and compressor reduces compressor 


capacity and handicaps performance of the system 
Restrictions in Piping 


With welded or soldered lines it is essential that pr 
jections inside them be eliminated. On larger pipes th 
“grapes” from welding or solder lumps on copper pip 
construction are not as likely to cause trouble as on smalle: 
pipes. If a restriction does occur in a liquid line it will 
act as a fixed expansion valve and the pressure droy 
will Caust 


as 


iorm with the same 


Fig. 2 W here several unit coolers re sult e as state: | 
are fed from a common liquid line, ; 

4 : . before ‘Jne ot the 
units at the end may function nicely 
and the others fail te do so, because most persistent 


of the liquid going right by the 


. : ; mts ot 
branch openings to the various units 


due to sOLldel re 





wi ‘ ms Stricting o1 hing 
: ~—* ‘| 
gf >I 1 a a line is mn the 4 
Me), } | in. O. D. copper 
4's ' 
» equalizing rine 





t Trerma/ bu/b 


< . = 
Laud fe 7 Suctia “ 


from the expansion 








valve to the evay 
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GLASS EVAPORATOR 





In an attempt to analyze the action of a 
refrigerant after passing through the expan 
sion valve and its effect upon the main 
controlling element, the thermal bulb, pres- 
sure gages, thermocouples and other in- 
struments failed to provide the full story. 
Only visual observation was the answer to 
augment the results of the instruments. The 
glass evaporator illustrated was then de- 
signed and assembled, and connected to a 
small “Freon” compressor unit. Load con- 
ditions were produced by directing a blast 
of air over the glass coil. . . . The glass 
evaporator is designed to permit top, bot- 
tom or vertical feed of refrigerant into the 
coil under identical load conditions. Much 
has been learned from its observation as to 
the causes producing certain results that 
were formerly not understood. Among 
these are the separation of gas and liquid, 
oil travel with refrigerant, impingement, etc. 














orator when external equalizing valves are used. The principal trouble with this arrangement is that 
A common cause of restriction trouble in liquid lines installation engineer may accept this size as a larg 
is the use of shut-off valves or solenoid liquid stop valves enough pipe size, whereas for 40 tons capacity no 

These than a 1% or 2 in. liquid line should be used for short 


that have high pressure drops across the valve. 
runs, and a larger size should be used where runs 


valves should be selected on the basis of very low pres- 
of considerable length. 

Another cause of restriction in liquid lines—and 
often overlooked—is a scale trap, filter or device 


sure drops across them, best practice being to allow not 
more than 2 Ib drop. 

King valves on receivers are quite often of compara ‘ 
tively small size. I recall one instance when a “Freon” catching dirt or scale which becomes clogged. 


[Mr. Stains’ next article will consider evaporators above 





unit designed for 40 tons duty had but a 1 in. king valve ; ; 
: . king valve. densing units and use of heat interchangers.] 
Weld Design— straight beveled pipe ends and a gap of ample width, tl 


{Concluded from p. 398] welder can easily produce sound, clean deposits at 


of the pipe caused by an unrecessed chill ring has no root by penetrating slightly into the chill ring and was 
appreciable effect on steam flow. The additional ex- ing lightly up the pipe wall, first at one side of the 
and then the other. 

] 


For welds in the vertical, or “C” position, the desig: 
is modified, as shown in Fig. 4. The bevel of the lowet 
pipe edge is reduced to approximately 7 deg while t! 


pense that recessing entails, as well as any need for up 
setting of pipe ends to compensate for reduced wall 
thickness, are thus avoided. 

For several reasons the design is an improvement 








over those calling for “U” grooves or “V's” with pipe of the upper pipe edge is increased to about 45 deg. Th 


ends beveled to provide lips at the root of the “V.” For 
example, when depositing the first layer of weld metal 
at the root of a “U” groove, or in a “V” with lips, it is 
necessary for the welder not only to melt away the edge 
of each lip but also, and at the same time, to penetrate 
inte both pipe wall and chill ring. This is not always 
a simple matter, particularly where the gap is too nar- 
row to permit easy manipulation of the electrode, or in 
welding on the underside of a pipe in the horizontal 
position, where it is difficult for the welder to watch the 


gap remains at 3¢ in. This design for vertical welds p 
vides a nearly horizontal shelf for the operator to build 
on and makes every bead deposited practically a fl 
weld. The welding technic thus becomes simply that 
continuous fillet welding. 

It is recommended that the design for horizontal welds 
shown in Fig. 1 be employed for all welding on pip 
the horizontal position, as well as on pipe up to an ang! 
of 30 deg from the horizontal. Where the pipe to | 
welded is inclined at an angle of more than 30 deg f1 


arc. Actually, the results of many tests show, for ex- the horizontal, however, the design for vertical welds 
ample, that other things being equal, more defective shown in Fig. 4, should be used. 

welds can be traced directly to this particular condition For welds in the smaller diameters of both car! 
than to any other source. Fig. 2 indicates the difficulty molybdenum and mild steel pipe, a 60 deg included 
of producing sound deposits with welds of such design design of weld, similar to that shown in Fig. | 
and shows how readily slag is entrapped and cold shuts with a ;*%% in. to ™% in. gap and a ' in. thick chill ring 
occur. Fig. 3, on the other hand, shows how, with may be employed in all positions. 
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J. A. Goff, A. M. Greene, , & F. G. Keves, D. W. Nelson’ 
W. M. Sawdon. 


Corrosion in Steam Systems: A. R. Mumford, Chairman; 
H. E. Adams*, J. F. Barkley, W. H. Driscoll, T. J. Finne- 


gan, R. M. Palmer, R. R. Seeber, F. N. Speller, C. M 
Sterne. 

Corrosion in Air Conditioning Equipment: A. E. Stacey, 
Ir.*, Chairman; A. F. L. Anderson, G. L. Cox, M. L. Diver 


Palmer, F. N. Speller 


W. R. Heath, C. E. 


Lewis*, R. M 
C. M. Sterne, J. H. Y 


Young. 
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OFFICERS OF LOCAL CHAPTERS —1938 








ATLANTA: Organised, 1937. Headquarters, Atlanta, Ga. 
Meets, First Tuesday. President, C. L. Tempiin, Bona Allen 
Bldg., Secretary, H. K. McCain, 1311 W. Peach Tree St., N. E. 

CINCINNATI: Organized, 1932. Headquarters, Cincinnati, 
O. Meets, Second Tuesday in Month. President, O. W. Mortz, 
2524 Moundview Dr., Norwood, O. Secretary, R. E. Kramie, 
Jr., 222 East 14th St. 

GOLDEN GATE: Organized, 1937. Headquarters, San Fran- 
cisco, Calif. Meets, First Tuesday. President, B. M. Woops, 
Univ. of Calif., Berkeley, Calif. Secretary, G. J. CUMMINGs, 113 
Tenth St., Oakland, Calif. 

ILLINOIS: Organised, 1906. Headquarters, Chicago, Ill. 
Meets, Second Monday. President, J. R. Vernon, 1355 Wash- 
ington Blvd. Secretary, M. W. Bisnop, 228 N. La Salle St. 

IOWA - NEBRASKA: Organized, 1937. Headquarters, 
Omaha, Neb. President, A. L. Watters, 900 29th St., Des 
Moines, Ia. Secretary, W. R. Wuuirte, 4339 Larimore Ave., 
Omaha, Neb. 

KANSAS CITY: Organised, 1917. Headquarters, Kansas 
City, Mo. Meets, Second Monday in Month. President, A. H. 
S.Luss, 827 Mississippi Ave., Lawrence, Kan. Secretary, Gustav 
NotrserG, 914 Campbell St. 

MANITOBA: Organised, 1935. Headquarters, Winnipeg, 
Man. Meets, Fourth Thursday. President, D. F. Micute. 492 
Wardlaw Ave. Secretary, E. J. Arcug, Ste. 23, Estelle Apts. 

MASSACHUSETTS: Organized, 1912. Headquarters, Bos- 
ton, Mass. Meets, Third Tuesday in Month. President, James 
Hott, Massachusetts Institute of Technology, Cambridge, Mass. 
Secretary, H. C. Moore, 69 Massachusetts Ave., Cambridge, 
Mass. 

MICHIGAN: Organised, 1916. Headquarters, Detroit, Mich. 
Meets, First Monday after the 10th of the Month. President, 
F. J. Feery, 950 Trombley Rd., Grosse Pointe Pk. Secretary, 
G. H. Tutte, 2000 Second Ave. 

WESTERN MICHIGAN: Organized, 1931. Headquarters, 
Grand Rapids, Mich. Meets, Second Monday in Month. Presi- 
dent, W. W. Braprie_p, 341 Michigan Trust Bldg. Secretary, 
S. W. Toop, Jr., 309 Paris, S. E. 

MINNESOTA: Organized, 1918. Headquarters, Minneapolis, 
Minn. Meets, Second Monday in Month. President, R. E. Back- 
strom, Room 1981, First Natl. Bank Bldg., St. Paul, Minn. 
Secretary, F. C. Wunrerer, 836 Juno St., St. Paul, Minn. 

MONTREAL: Organised, 1936. Headquarters, Montreal, 
Que. Meets, Third Monday. President, G. L. Wices, University 
Tower. Secretary, C. W. JouNson, 630 Dorchester St., W. 

NEW YORK: Organised, 1911. Headquarters, New York, 
N. Y. Meets, Third Monday in Month. President, W. E 
HEIBEL, 11 West 42nd St. Secretary, T. W. ReyNotps, 100 
Pinecrest Dr., Hastings-on-Hudson, N. Y. 

WESTERN NEW YORK: Organised, 1919. Headquarters, 
Buffalo, N. Y. Meets, Second Monday in Month. President, 
J. J. Lanpers, 701 Crosby Bldg. Secretary, W. R. Hearn, 119 
Wingate Ave. 

NORTHERN OHIO: Organized, 1916. Headquarters, Cleve- 
land, O. Meets, Second Thursday in Month. President, Purvi 
Conen, 401 East Ohio Gas Bldg. Secretary, C. A. McKeeMan, 
Case School of Applied Science. 

OKLAHOMA: Organised, 1935. Headquarters, Oklahoma 
City, Okla. Meets, Second Monday. President, E. F. Dawson, 
University of Oklahoma, Norman, Okla. Secretary, E. W. Gray, 
Box 1498, Oklakoma City, Okla. 

ONTARIO: Organised, 1922. Headquarters, Toronto, Ont: 
Meets, First Monday in Month. President, H. B. Jenney, 
Royce and Lansdowne Aves. Secretary, H. R. Rotru, 57 Bloor 
St., W. 

PACIFIC NURTHWEST: Organized, 1928. Headquarters, 
Seattle, Wash. Meets, Second Tuesday in Month. President, 
W. W. Cox, 326 Columbia St. Secretary, M. N. Muscrave, 
314 Ninth Ave., N. 

PHILADELPHIA: Organized, 1916. Headquarters, Phila- 
delphia, Pa. Meets, Second Thursday in Month. President, 
H. H. Erickson, 1124 Spring Garden St. Secretary, H. H. 
MarTuer, 1000 Chestnut St. 

PITTSBURGH: Organized, 1919. Headquarters, Pittsburgh, 
Pa. Meets, Second Monday in Month. President, J. F. Cotitns, 
Jr., 435 Sixth Ave. Secretary, T. F. Rockwett, Carnegie Inst. 
Tech, 
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Dues 


Members who invite eligible engineers to join 
the Society should note that: Effective July 1, 1938, 
dues of new members will be pro-rated on a quar- 
terly basis—for Member and Associate grades $4.50 
per quarter, and for Juniors $2.50 per quarter. 


Initiation fee should accompany all applications. 


Amendments 


Amendments to the Regulations Governing the Com- 
mittee on Research have been mailed to members and 
are to be voted upon at the Semi-Annual Meeting, June 
22, at Hot Springs, Va. 


Ballots 


Ballets to vote on the A. S. H. V. E. Standard Code 
for Testing Stoker Fired Heating Boilers have been sent 


to members. 


Committee 


President Gurney has announced the appoint- 
ment of an Educational Publicity Committee with 
the following personnel: J. M. Frank, Chairman; 
C. K. Foster, H. M. Hart, E. P. Heckel, E. N. 
McDonnell, and J. R. Vernon. 











ST. LOUIS: Organized, 1918. Headquarters, St. Louis, M: 
Meets, First Tuesday in Month. President, G. W. F. Myers, 3947 
W. Pine Blvd. Secretary, D. J. Facin, 1344 Woodruff Ave. 

S( JUTHERN CALIFORNIA: Organized, 1930. Headquari. rs 
Los Angeles, Calif. Meets, Second Tuesday in Month. President 
E. H, Kenpa.y, 1978 S. Los Angeles St. Secretary, J. F. Park 
1234 South Grand. 

TEXAS: Organized, 1936. Headquarters, College Station 
Texas. President, R. F. Taytor, 909 Banker’s Mortgage Bldg 
Houston, Tex. Secretary, W. H. Bancerr, Texas Engrg. [x- 
periment Station, College Station, Tex. 

WASHINGTON, D. C.: Organised, 1935. Headquarters 
Washington, D. C. Meets, Second Wednesday in Month. Pres- 
dent, L. Ourusorr, 411 Tenth St.. N. W. Secretary, L. F. Nor- 
DINE, Room 203, 734 Jackson Pl., N. W. 

WISCONSIN: Organized, 1922. Headquarters, Milwaukee, 
Wis. Meets, Third Monday in Month. President, J]. H. Voix 
1906 W. St. Paul Ave. Secretary, H. C. Frenrzer, 3000 W 
Montana St. 
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Cooling Requirements for Summer 


Comfort Air Conditioning in Toronto 


By C. Tasker* (MEMBER), Toronto, Ont., Can. 


PAPER! presented at the 43rd Annual Meeting 

of the AMERICAN Society oF HEATING AND 

VENTILATING ENGINEERS gave the results of 
studies made during the summer of 1936 under the 
Technical Advisory Committee on Comfort Require- 
ments for Summer Cooling at the A.S.H.V.E. Research 
Laboratory in Pittsburgh, at the Agricultural and Me- 
chanical College of Texas, and at the Ontario Research 
Foundation, Toronto, Can. 

In brief, the findings were that “comfort may be had 
over a small effective temperature range, which is inde- 
pendent of daily or even weekly variations in outside 
weather. The results show clearly that with the weather 
conditions of July, 1936, in Toronto, an effective tem- 
perature of from 2 to 3 deg lower was required for 
comfort than was the case in Pittsburgh. Similar studies 
made in Texas prove rather conclusively that for their 
hotter, more continuous and longer summer heat, the 
same effective temperature is required as was found for 
Pittsburgh. In Toronto, 70 per cent of the subjects 
were found to be comfortable over a range of effective 
temperatures from 68.5 to 71 deg; in Pittsburgh, from 
69.5 to 74 deg: and in Texas, from 71 to 74 deg.” 

The main criticisms levelled against the results of the 
studies in Toronto were: 

(1) They were based on too small a number of ob- 
servers, and only male observers were used. 

(2) In July, 1936, abnormally warm weather per- 
sisted over large parts of North America, and in Toronto 
an all-time high shade temperature was established. 

The results obtained in all the studies were criticized 
on the grounds that: 

(3) Higher age groups might react differently from 
young, healthy men. 

(4) Insufficient data were obtained on the reaction 
to entering the warm outside weather after being in a 
cooled space. 

The 1937 Technical Advisory Committee on Comfort 
Air Conditioning (consisting of W. L. Fleisher (vice- 
chairman, Committee on Research), A. E. Beals, F. R. 
Bichowsky, Thomas Chester, F. E. Giesecke, Elliott 
Harrington, R. E. Keyes, A. B. Newton, C. P. Yaglou, 
and C. Tasker, chairman) agreed that the studies should 
be continued during 1937 to confirm or modify the con- 
clusions drawn from the 1936 and earlier studies. The 
program which was recommended included : 


A. Investigations in the offices of a large building located in 
Minneapolis, Minn., relative to the comfort requirements of 


* Research Fellow, Ontario Research Foundation. 

Cooling Kequirements for Summer Comfort Air Conditioning, by F. ( 
Houghten, F. E. Giesecke, C. Tasker and Carl Gutberlet (A. S. H. V. E 
Journat Section, Heating, Piping and Air Conditioning, December. 1936). 

For presentation at the Semi-Annual Meeting of the American Soctety 
* HEATING aND VENTILATING EnGineers, Hot Springs, Va., June, 1938 


Heatinc, Preunc anp Am Conprtioninc, June, 1938 


male and female employees of various age groups. (One paper 
describing these tests was presented at the 44th Annual Meet 
ing of the A.S.H.V.E., and two others are scheduled for pres 
entation at the 1938 Semi-Annual Meeting.) 

B. Tests at Texas with particular reference to the transitior 
periods from winter comfort requirements to summer comfort 
requirements, and vice versa. (The results of these tests ar 
scheduled for presentation at the 1938 Semi-Annual Meet 

C. Tests at the Ontario Research Foundation, Toront wit 
particular reference to the difference, if any, in the requir 
ments of healthy young men and young womer (This present 


paper describes the tests made and discusses the results obtained 


Conditions of Test 


As far as possible, the conditions of test were similat 
to those in the 1936 series. 

The subjects reported to the Foundation half an hour 
before each test commenced, and were sent out into the 
adjacent park where they stayed until the test was 
started. During the last 8 or 10 min they walked 
approximately one-third of a mile at a normal pace. On 
arrival at the Foundation they recorded their feelings of 
warmth and degree of perspiration. 

Immediately on entering the room, they again recorded 
their reactions, repeating this at 3-min intervals during 
the first 15 min, at 5-min intervals during the next 15 
min, and at 15-min intervals thereafter until the end of 
the test. 

The scale of comfort used in these tests is given and 
it is similar to that used in the 1936 and earlier tests 

j—Comfortable 

3—Comfortably cool—i.c., the subject was not particular! 
uncomfortable, but would for the sake of comfort desire a 
warmer rather than a cooler condition 

2—Cool. 

1—Cold. 

5—Comfortably warm 

6—Too warm. 


7—Hot. 


At the same time, the degree of sensible perspiration 
was observed according to the following scale 


o—Forehead or body, dry. 

1—Forehead or body, clammy. 

2—Forehead or body, damp (perspiration just visible) 

3—Forehead or body, wet (sweat covering the surface, fre 
quently in drops). 

j—Perspiration on the forehead runs down, or perspiration ot 
the body runs down or wets through clothing 


Since it was desired to investigate comfortable condi 


*Summer Cooling Requirements of 275 Workers in an Air Condit.oned 
Office, by A. B. Newton, F. C. Houghten, Carl Gutberiet and R. W 
Qualley (A. S. H. V. E. Journar Section, Heating, Piping and Air Cor 
ditioning, December, 1937). 
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Fig. 1—Log of weather conditi: 
in Toronto, July 1 to August 
1937 
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Of the first 10 tests wit! 





























tions, in none of the tests did the degree of sensible 
perspiration exceed 2. 

The male subjects occupied themselves by reading, 
clerical work, and general discussions; the female sub- 
jects were more industrious, and sewed or knitted dur- 
ing most of the time, while two of them were engaged 
intermittently in typing. The men tended to become 
restless if the test exceeded 1% hours; the women ap- 
peared to be at ease even after 2 hours. 

There was no control of the type or amount of food 
eaten by the subjects either at breakfast or at lunch. 


Subjects 


Pertinent data on the subjects are given in the ac- 


companying tabulations : 


Males 
\GE WEIGHT HEIGHT 
A 18 years 141 Ib 5 ft 11 in. 
B 20 years 170 Ib 5 ft 11% in, 
( 18 years 148 Ib 5 ft 11 in. 
DP 22 years 148 Ib si 9 wm. 


Two of the male subjects were university students ; 
the other two were well-known local amateur athletes 


Females 
\GE WEIGHT HEIGHT 
A 26 years 124 Ib 5 ft 6% in. 
B 21 years 113 Ib 5 ft % in. 
( 24 years 110 lb Siti. im. 
D 25 years 119 lb 5 ft 5 in. 


All four female subjects were university students. 


Climatic Conditions 


Fig. 1 shows the climatic conditions in Toronto for 
the period July 1 to August 6; that is, for 2 weeks pre- 
vious to the commencement, and throughout the period, 
of the tests. The daily maximum, minimum, and mean 
temperatures, together with the daily normal tempera- 
ture (for 70 years) are given. From Fig. 1 it will be 
seen that from July 5 to July 11 the daily mean tempera- 
ture was from 6 to 15 deg above the normal, indicating 
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male sub ects, eight were 
days when the mean temper 




















ture was from 2 to & 





above the normal: all 











other eight tests were n 
on warm days—t. e¢., 4 t 
deg above the normal. 

the ft 


Though most of 
were conducted on warm days, there was nothing 
equal the unusually hot weather experienced during | 
1936 tests, when for 16 days the daily mean tempx 
ture was from 16 to 24 deg above the normal. 


Cooling Tests and Heating Tests 


Table 1 gives a summary of the tests arranged 


chronological order. 


Table 1—Summer Comfort Standards 
(Summary of Tests Arranged in Chronological Order) 
| RANGE OF Pes 
OuTDOOR ) 
EFrrective Cow 
TEMP. FOR OUTDOOR Ar 
2 Hours |Errective INSIDE M 
TIME OF PRIOR TO Temp. on |Errecrive 
Test Datt ENTRY Teste Enrry' Temp R 
No 1937 E. D.S. T Dec Dec Dec 
MEN 
1 July 14 | 10:30 a.n 64-67 67 2 71.5 i 
2 14 | 2:00 p.n 68-72 72.2 72 4 
3 15 9:30 an 70-72 72 729 | 
/ 15 1:45 p.m 74-77 77.0 72 «5 ;s 
5 16 | 10:00 a.n 72-76 75 4 72.7 
6 16 2:00 p.m 77-78 777 72.1 ! 
WoMEN 
l July 19 10:20 a.n 63-68 66 4 7) 7 ‘ 
2 19 2:00 p.n 70-72 70 7 719 ! 
3 20 9:30 a.m 64-467 6s 3 737 ' 
4 20 2:00 p.n 72-7 72.2 73 2 ; 8 
— 21 9:30 a.m. | 64-69 69 0 718 ‘ 
6 21 2:00 p.m.| 75-7 73.4 73.0 i/ 
7 22 9:30 a.m 6-72 719 74.2 if 
s 22 2:00 p.m 77-78 77 6 73.3 ! 
9 23 9:30 a.m 69-72 72.8 69 4 4 | 
10 23 2:00 p.m 77-78 77.1 70 7 ; 
MEN 
7 July 26 | 9:30a.m. |‘ 60-62 63.8 70.4 ' 
s 26 2:00 p.m 64-61 62.0 724 . 
9 27 9:30 a.m 54-56 56.6 68 3 it 
10 27 2:30 p.m 59-61 61.2 71.5 J 
il 28 9:30 a.m 54-63 63.0 70.0 i! 
12 28 1:15 p.m. | 66-69 67.8 72.1 t 
13 29 | 9:30a.m.| 61-67 65.8 71.7 ' 
i4 29 2:00 p.m. 71-73 725 727 ‘4 
15 30 9:30 a.m 61-06 66.3 72.1 ! 
16 30 2:00 p.m. | 72-73 70 5 71.3 ‘ 
WomMEN 
1! Aug 3 10:30 a.m 66-73 72.1 717 : 
12 3 2:00 p.m 73-76 744 724 ‘ 
13 1 9:30 a.m.| 66-70 70 3 727 ‘ 
14 4 2:00 p.m 75-77 75.2 73 6 ‘ 
15 5 9:30 a.m 67-71 718 73 7 ‘ 
16 5 2:30 p.m 76-79 76 9 70 4 
17 6 9:30 a.m 67-72 73 7 74.0 : 
18 6 1:45 p.m 78-79 77.2 74.1 i 
1 SF 


* Based on measurements made at the Dominion Meteorological 
situated approximately '/4 mile from the building where the tests were 

» As measured outdoors in the shade, at the entrance to the building, just 
to the subjects entering. No allowance made for wind 
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Table 2—Summer Comfort Standards 
(Summary of 1937 Tests) 


x 7 FEELING OF WARMTH 
—EEEEE ™ 


InDooR CONDITIONS | INDOOR CONDITIONS 





bF- | LOWER Tuan Ovutpoors HIGHER Tuan Ovutpoors 
FECTIVE | 
TEMP : MEN | WomeEN MEN WoMEN 
Dec) ji f 2 2 
| i j 
Poa | meet ae | pee Ae | Bes] ae B°* 

Os i 

6812 ‘ i i 

ou ' 1 

nol, 1 1 

70 34 4 

70'/2 3+ 4 

71 | 1 

71% jj 4 1 41,.4174,4.4+,.4+4 { i 

72 «| 1 ‘ 4.4 ‘ 1,4 

724 | 5, 4.4 ‘ 1 1+ 4+] 4 { 
73 «1 5— i4+44 i ‘ ‘ 14 
731, | 4+,4 $+,4 ‘ 
74 1 i i+ 4 
742 i+ | 

7544 

76 i 

ce 
*A—30 min. after entering the test room 


45 min after conditions in the test room were changed 


. 
. 
7) 


As in 1936, it was necessary in many of the tests to 
maintain the test room at a higher effective tempera- 
ture than the outdoor condition at the time the subjects 
entered the room. The results have therefore been split 
up into four groups: 


(1) Tests with men—inside conditions cooler than outdoor 

(2) Tests with men—inside conditions warmer than outdoor 
(3) Tests with women—inside conditions cooler than outdoor 
(4) Tests with women—inside conditions warmer than out- 


door. 


The results of groups | 1) and (3) are plotted on Fig. 
2, which also shows the results obtained in the 1936 
study with men. Fig. 3 shows 
the results obtained in the 1937 


Table 3—Summer Comfort Standards 








(1936 and 1937 Tests with Young Men Normally Clothed) 
FEELING OF War 
INDOOR CONDITIONS INDO 
Errectivi LOWER THAN OvuTpoors HIGHER 
Temp 
Dec 
136 19037 1936 
in } 
til, i 
7 
67', ; 
tis 
68! 4 i 
aa i 
691, { 1.4.4 i 
70 4.4.4.4 14 i 
70 j 
71 4,4, 4, 4 14 
7i'y t 1.4 6 14.4.4 i 
72 41.4.5 1.4 14,4 
72 4.4 { ‘ i " 
73 i-+ " i 
_ 5 
7414 i 
: Either 30 r ‘ 
tr A i ‘ 
(a) When it was r inside than outdo 
young men, normally clothed, were comfortable at 70 
i2 deg El 
young women, normally clothed, were comturtable at 69 
to 73 deg ET 
(b) When it was wermer inside than outd 
young men, normally clothed, were comft f 
72 or 72 deg ET 
young women, normally clothed, were miortable at 


to 74 deg ET 


Summarizing the 352 votes cast in the 1936 and 1! 


studi 


’s bv both young men and young women, tor indoo 


effective temperatures of 68 to 74 deg regardless 
































tests in groups (2) and (4), to i iat wpe nm Aw ee ee 

> — . a8 2 } ; , 1-1 + pod + — ; —'t - 
gether with the results obtained h | | fea {fia feo} tor } 30 bee tae t99 |_| | | 
in similar studies in 1936. yi ’ : ras[ast — 1 T . : <% ii 

Summary of Reactions 

Table 2 gives in summarized 
form the reactions of the male 4 ] tg 
and female subjects in the 1937 o | 
tests to various effective tem- Zz 4 
peratures. The results are di- 2 #6 5 . 
vided into two sections. 2 5}-- | ] eT es j €° o” 

A. Reactions 30 min after enter- Ht if 

. a) * z 

ing the test room from outdoors. re 4 og © 

B. Reactions approximately 45 = 
min after the conditions in the room < 4}— } - 8 ss 28 : , 
were changed. 3 7 

re | 

In Table 3 the results of the “ e e 
1936 studies have been added Z 
to those of the 1937 studies 3 5 -- £ a. e+ . 
with young men. Fror the ~ 
data given, the following con- | 
clusions may be drawn: | 

2|—— ihe | eieoel 4 + + 
30 MINS Af TER ENTERING Tt t ™~ 

Fig. 2—Relation between effective | weenene~ 14 
temperature and feeling of warmth sme ire wee ee Seren 
on days when outdoor condition was a MEN 937 
warmer than test room condition. , | nincama OR a 
Percentage of each numerical index é va rs rs) a) 70 7 72 73 % 7 


of comfort given at top 
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Fig. 3— Relation between effec iy, 
temperature and feeling of warmth 
on days when outdoor condition wa, 
cooler than test room condition. |’er. 
centage of each numerical index of 
comfort given at top 


72 169 | #7 | ¢2 


the 1936 tests were comfort: 
at 69-71 deg ET. The 1°37 
tests seem to indicate that 
upper limit of this range c 
be extended to 72 deg ET. 

For women the limits were 
so well defined. Due to lac! 
time, no tests were made beloy 
71% deg ET, or above 74 deg 
Within this range they seeme 
to be ideally comfortable wit! 
perhaps, a tendency to desir 
something a little cooler at 74 
deg ET. 


FEELING OF WARMTH — TORONTO 


Acknowledgment 
The author wishes to 
knowledge the assistance giver 
by J. Everitt and J. M. McDonel 
making these tests and, 
chairman of the A.S.H.V.E. 1937 
Technical Advisory Committe: 
on Comfort Air Conditioning, 1 


30 MINS AFTER ENTERII'G TEST ROOM 
O me 1936 
MEN — (9357 


WOMEN — (957 . 

45 INS AFTER INSIDE CONDITIONS CHANGED in 
4 MeN 1936 

& MEN — 1957 

x WOMEN 1957 





ErrecTive Temperature °F 


whether entered from a warmer or a cooler outdoor 
condition, the accompanying percentages have been 
found of 3 (comfortably cool), 4 (ideally comfortable), 


5 (comfortably warm). 


INpoor Errective TEMP. PERCENTAGE OF Votes (WARMTH 





INDEX )# 

Dec es tid > o Ea 
ae’ eo ACME Py Nese ME Oe Be 

69 12 80 

70 2 70 26 

71 2 66 23 

72 2 64 31 

73 3 52 32 

74° = 64 33 


"75 per cent of the votes cast at 74 deg effective temperature were cast 
by women subjects. 


Comments and Conclusions 


From the 1936 tests deductions indicated that young 
men would be comfortable at 6914-7114 deg ET if they 
entered from an outdoor condition which was above 
this range. The 1937 tests seem to indicate that the 
upper limit of the ideally comfortable zone might be 
increased slightly to 72 or even 72% deg ET, but that at 
73 deg ET young men, normally clothed, generally felt 
warmer than desired for comfort. 

Young women, on the other hand, were also ideally 
comfortable at about 70 deg ET, but were comfortable 
through a wider range, and at 73 deg ET, or even 73% 
deg, were not unduly warm. 

When the indoor conditions were warmer than out- 
door (i.e., at a higher effective temperature), the men in 
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Test of Washington State Coals 
with Domestic Stokers 

The principal results of 35 burning trials with coals 
produced in the State of Washington, using overfeed 
stokers, are given in a report which describes an inves 
tigation conducted at the Northwest Experiment Static: 
of the Bureau of Mines, U. S. Department of th 
Interior, at Seattle, Wash., in cooperation with the Uni 
versity of that State. 

The most important observation made during thes 
tests related to a comparison of the over-all efficiencies 
obtained in continuous and intermittent trials. Inter 
mittent operation, such as is common practice in domest« 
heating where the stoker operates as demanded by) 
thermostat, gave the same or only slightly lower ove 
all efficiencies than did continuous operation. 

Both caking and noncaking coal in a sized and unsized 
condition were tested. With noncaking coals the over 
all efficiencies of the overfeed stoker and hot water boile: 
installation ranged from 65 per cent at high rates 0! 
burning to 75 per cent at low rates. Lower efficiencies 
were obtained on caking coals, the results indicating that 
such coals with agglutinating values over 2300 grams 
were not suitable for use on overfeed stokers. 

Until the supply is exhausted, copies of this publica 
tion, Report of Investigations 3379, Burning of Various 
Coals Continuously and Intermittently on a Domestic 
Overfeed Stoker, may be obtained without charge trom 
the Bureau of Mines, Washington, D. C. 
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Heat ‘Transfer Through Single and 
Double Glazing 


rr, (MEMBERS), and Alan C. 


By M. L. Carr*, R. A. Miller**, Leighton O 


dows and their appurtenances to indoor atmospheric environ- 

ment which has developed through the increased use of air con- 
ditioning, the chairman of the A.S.H.V.E, Committee on Re- 
search during 1936 appointed a Technical 
on Air Conditioning Requirements of Glass, consisting of M. L. 
Carr, chairman, R. A. Miller, vice-chairman, F. L. Bishop, A. N. 
Finn, E. H. Hobbie, R. J. Lillibridge, F. W. Parkinson, W. ( 
Randall, L. T. Sherwood, J. T. Staples, C. Tasker, G. B. Wat- 
kins and F. C. Weinert. 

In keeping with a program adopted by this Committee, the 
available the results of re- 
This paper repre- 
sents an analysis and certain deductions made by the Laboratory 


[i consideration of the need for data on the relationship of win- 


Advisory Committee 


Research Laboratory is to make 
search carried on by manufacturers or others. 


of data collected, prior to the organization of the Committee, by 
Pittsburgh Testing Laboratory for the Pittsburgh Plate Glass Co. 

It is believed by Col. W. A 
the Committee on Research, that research of a similar character 


Danielson, former chairman of 





Byers*** 


HE rapid increase in air conditioning applications, 
together with the demand for high moisture con 
tent in the indoor atmosphere, has centered atten 
tion on the window as an important source of heat loss by 
transmission and infiltration. Greater attention has also 
been directed to such other important effects as condensa 
tion and frosting of the inside glass surface 

The transmission of heat through windows forms an 
important part of the heat loss or gain from or to winter 
and summer air conditioned space. The values in use 
by the profession and included for a number of years in 
Tue A.S.H.V.E. Guipe are probably based upon th 
results of different investigators. The values contained 
in the 1937 edition give transmission values of 1.13, 0.45 
and 0.28 Btu per square foot per hour per 
perature difference, for single, 
respectively. No 


degree tem 


double and triple glazed 


] 


windows, differentiation is made 
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Fig. 1- 
plan by the Research 
Laboratory and research organisations in allied industry, which 
may greatly expand the useful results of the Society's research. 

In accordance with this policy, the Research-Laboratory may 


can be carried out under a cooperative 


be called upon to work closely with a manufacturer or anyone 
else carrying on research, by suggesting a method of attack and 
procedure for carrying on the work and, if found desirable, to 
cooperate in the collection and analysis of the data with a view 
that the Laboratory may use such information in the publication 
of technical papers. 


"Director, Pittsburgh Testing Laboratory. 

**Technical Sales Engr., Pittsburgh Plate Glass Co. 

***Research Engr., A.S.H.V.E. Research Laboratory. 

TResearch Ener., Pittsburgh Plate Glass Co. 

For presentation at the Semi-Annual Meeting of the American Society 
or HeaTiInG AND VENTILATING ENGineeRs, Hot Springs, Va., June, 1938. 
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Vertical cross-section of the test equipment with the 36-light window installed 


in these coefficients depending upon the size of the 


window panes, the method of installation, size and 
shape of the muntins separating the individual panes, 
and other important factors. Neither is there any differ 
entiation in the heat transmission for multiple glazing 
with different air with different air 


varying mean temperature between the inside 


spaces, velocities, 
and with 
and outside air. This paper gives information on a num 


ber of these points. 
Apparatus 


A cross-section of the heat flow apparatus used in 


these tests is shown in Fig. 1. It consists of a Cold 
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a 


Room, in which outdoor air conditions are simulated, 
and a Warm Room in which indoor air conditions are 
reproduced, and which contains the guarded enclosure or 
hot The test specimen forms the dividing parti- 
tion between these two rooms. 

The Cold Room is an enclosure about 8 ft by 11 ft by 
8 ft high. Its walls, with the exception of the test speci- 
men, and its floor and ceiling are made of 8-in. cork, 
p'astered on the inside. A cork insulated vestibule with 
provides access when the open end 


box. 


refrigerator doors 
is closed by the test panel. 

The cooling system consists of four independent motor- 
driven compressor units, each connected to its own cool- 
ing coil located in the Cold Room. The capacity of this 
system is sufficient to maintain a Cold Room temperature 
of —30 F, with the test panel and a Warm Room tem- 
perature of 70 F. 

The Warm Room, about 8 ft by 9 ft by 8 ft high, is 
of similar construction and is mounted on casters to per- 
mit its removal from the Cold Room while a test speci- 
A flexible system of electrical 
automatically 
desired. 


men is being installed. 
heating is provided, It is controlled either 
with a mercurial thermostat, manually 
Both the Warm Room and the Cold Room 
with fans for air.circulation, electric lights, 


as 
are provided 
electric out- 


or 


lets, both 110 and 220 volts, connections for thermo- 
couples and telephones. 
The Guarded Enclosure is shaped like the frustum 


of a four-sided pyramid. Its larger end is open and of 
the same size as the windows to be tested, and is fastened 
with a calked air-tight joint to the wood frame in which 
the test specimen is installed. The walls are of double 
insulated construction, and contain about 50 differential 
thermocouples threaded through the walls, with approxi- 
mately one couple in each 2 sq ft of the inside and out- 


a few are of No, 30 gage. Terminal boxes for the the: 
mocouples are permanently installed in the Warm ar 
Cold Rooms. Cables lead from these boxes to select: 
switches on the instrument bench. The thermocoup 
wires and the potentiometer used with them are cal 
brated against a precision thermometer. The electric 
metering apparatus is an integrating watt-hour met: 
which could be read to one watt-hour. An indicati: 
wattmeter is used as a check. Light threads are us 
to determine the location and direction of air movemen 
while a Kata thermometer is used to measure the velo 
ties. 

Humidity is measured by 
type of hygrometer and by a set of wet and dry juncti 
thermocouples placed in the air current from a fan. Sony 
control of the humidity is provided by means of silica ge! 


a mercurial thermomete: 


Test Specimens 


Two test panels were used in these tests. They wer 


identical in overall dimensions, being made for a windoy 


WARM SIDE (NSOE) 





ALUMINUM SPACER 
AIR SPACE 


TUUININTNII Ee 
PUTTY 
AIR SPACE 


{ / Yay rye ; 


(2/ / 
US 

( i 
AU —~ 
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Fig. 2 upper side in contact with warm air 


opening 7 ft, 43g in. square. They differed only in th 


size and number of lights. One was for nine lights 
28}}-in. square, with #4 to 4% bearing on all sides 


+} 


the second window had 36 lights, 14;4-in. square, wit 
practically the same bearing. Glazing was on the outsicd 
IXach sash was installed in the apparatus and then glazed 
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DISTANCE FROM GLASS SURFACE - INCHES 
Fig. 4—Temperature gradients through \-in. plate glass double glazed with various air spaces in the 9-light window 
I I 
putty. Fig. 2 shows the window structure tested. Alumi the glass on both sides. On the cold side there were 
num spacer strips, ;y-in. wide, having the thickness of also couples at 16 in. and 54 in. from the glass Dw 
the air space desired, were placed between the lights in thermocouples were placed in the air space with jun 
the double glazed sash. tions against the surfaces of the two lights of the doubl 
glazed window, on the same perpendicular line with the 
Test Procedure gradient couples. In case of the wider spacings and 
s In., one was also placed in the center of the air space 


To obtain a desired temperature in the Cold Room, 
the number of compressors operating and the back pres- 
sure of each were adjusted in the light of previous ex- 
Regulation of the 
plished by manual manipulation of the back pressure by 
the 

The watt-hour meter was read when thermal equilib 


perience. temperature was accom- 


regulating valves. 


rium was established, at half-hour intervals throughout 
the five-hour duration of the test, and at the end, while 
temperatures were measured six to eight times during the 
test. 
F 


tween — 


The Warm Room was held at approximately 70 
, and the Cold Room at some definite temperature be- 
-30 F and 60 F. 
arrangement the coldest test was run first. 


In a series of tests on any sash 
No extreme 
care to attain balanced conditions at some 
as it 
tant to adjust the refrigerating equipment to obtain a 
temperature somewhere near the one desired and then 


was taken 


definite temperature, was considered more impor- 


a 


conditions to reach 
change of regulating valves. 


Temperatures were measured 


to allow balance undisturbed by 


points opposite the 


center of each light, 1-in. from the glass surface on both 
' . ° e . . 

the warm and cold sides in the case of the nine-light 
window. Temperatures for plotting gradients were 


measured on a line perpendicular to the center of the 
window, with the thermocouples located in contact with 


glass and spaced 44, 4% 1, 2, 4 and 8 in. from 
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The same gradient couples were used for the tests with 


the 36-light window. They could not be located, how 
ever, on the perpendicular to the center of the window 
since the center was the intersection of two muntins 
The light immediately above and to the right of the 
center was chosen, and the couples were placed on the 
perpendicular to the center of this light \lso, it wa 
not possible to accommodate sufficient couples to place 
one opposite each light of the 36-light window. Thi 
teen were used, disposed as uniformly as possibl 
Temperatures were measured at a number of other 
points in the Cold Room, the Guarded Enclosure, and 
the Warm Room, at least one mercury thermometer be 
ing placed in each. Following each test, all the tempera- 


ture readings of each thermocouple after equilibrium 


had been reached were averaged and the averages used 


in the computations 
Temperature Gradients 

A few of the temperature gradients for the tests of 
the nine-light window are reproduced in Figs. 3, 4 and 
5. These are included merely as samples of this type 
of data, and are characteristic of all the tests. The glass 
surface temperatures were computed from the air tem 
perature in the rooms, the heat flow, and the film con 


ductance coefficient for the prevailing mean temperature 
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Fig. 5—Temperature gradients through \%-in. plate glass double glazed with \4-in. air space in the 9-light window 


as given by the findings of Rowley’ and the Research 
Laboratory.” 

All other points were observed. The largest part of 
the temperature difference between air and glass in 
either room occurred within a distance of 4 in. from the 
glass surface. The thermal resistance of the glass is 
small. Comparison of Figs. 3 and 5 shows that inside 
surface glass temperatures are sensibly higher in the dou- 
ble glazing tests than in the single glazing test. In the 
single glazed tests these temperatures ranged from 25.5 
F to 65.5 F, while in the double glazed tests the range 
was from 46.5 F to 67.5 F. 


Heat Loss 


Heat flow data are given in Table 1 and in Figs. 6, 7 
and 8. The single glazed, nine-light window was run 
through a complete series of tests. Tests on the nine- 
light, double glazed window were run at cold room tem- 
peratures of approximately —30 F and 0 F, and with 
the spacing varied in an. endeavor to determine the best 
spacing, which was’ concluded to be % in. A complete 
set was run at this spacing. The 36-light window was 
tested single glazed with the cold room at approximately 
—20 F, 10 F and 30 F, and double glazed with %-in. 
spacing at cold room temperatures of —30 F, 5 F, and 
30 F. 

The transmittance coefficients for the different ar- 
rangements of sash, expressed in Btu per hour per de- 
gree temperature difference between the air in the warm 
and cold rooms per square foot of window opening, are 

1Surface Conductances as Affected by Air Velocity, emperature and 
Character of Surface, by F. B. Rowley, A. B. Algren and J. L. Black- 
shaw. (A. S. H. V. E. Transactions, Vol. 36, 1930, p. 429). 

*Wind Velocity Gradients Near a Surface and Their Effect on hy 


Conductances, by F Houghten and Paul McDermott. (A. S. H. V 
Transactions, Vol. 37, 1931, p. 301). 
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given in Fig. 6 for various mean temperatures. Thes« 
values are plotted against the mean temperature. The 
curves for the nine-light windows are rather well de 
termined. Those for the 36-light window are less exact 
as only three points were determined. These curves wer 
fitted by the method of least distances. 

At 20 F mean temperature, the nine-light window 
double glazed with '4-in. spacing, showed only 59.5 pe: 
cent of the heat loss of the same window single glazed 
At 70 F mean temperature, the loss was 62.8 per cent 
For the 36-light window, the figures were 62.6 per cent 
at 20 F, and 66.1 per cent at 70 F. Curves giving thi 
calculated heat transfer for single and double glass based 
upon accepted inside and outside conductance coefficients 
for 2.18 mph and 0.66 mph respectively, and for accepted 
air space conductances based upon the work of Rowley 
and the Research Laboratory‘ are also given in Fig. 6 

lig. 7 shows the variation of heat loss and percentag« 
saving as affected by the thickness of the air space. As 
would be expected, an increased air space decreased thi 
heat loss. But the curve flattened so rapidly that increases 
in the width of the air space above 3¢ in. produced rela 
tively small changes in the heat flow. This fact, and tv 
dimensional limits of commercial frames, guided tl 
choice of % in. for the majority of the double glazing 
tests. It would seem that air spaces between 14 and 
3g in. would be most practical. The data for heat flow 
found in the single glazing tests are plotted for air spac 
equal to zero, 

Effects of Air Velocity 


All the tests discussed previously were made under 
the same air velocity conditions ; 7#.e., with the fan in the 


SLoc. cit. 
*Loc. cit. 


See Note 1. 
See Note 2. 
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Table 1—Heat Flow Data 
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Cold Room blowing at the cooling coils from the center 
of the room and the two 10-in. oscillating fans in the 
Guarded Enclosure blowing over the heaters toward the 
shield. All fans were operated under the identical con- 
ditions during heat flow tests as they were when subse- 
quent tests showed average air velocities 1 in. from the 
lights of 0.66 mph and 2.18 mph in the Cold Room and 
in the Warm Room, respectively. The heat flow values 
given in Figs. 6 and 7 are for these velocities. 

Early in the course of the tests it became apparent that 
the velocity of the air passing over the window had a 
marked influence on heat loss. While not included in 
the original plan of the investigation, the importance of 
the subject led to the decision to do some preliminary 
work with different air velocities. Accordingly, a few 
temperature measurement tests and heat loss tests were 
made following the procedure previously described but 
with different air velocities and of shorter duration. The 
velocities used in the Cold Room were zero, 0.66 mph 
and 7.58 mph; in the Guarded Enclosure the velocities 
were zero and 2.18 mph. These are the average velocities 
measured 1 in. from the glass with a Kata thermometer. 
Zero velocity was had with no fans running; actually, 
there probably was a motion due to convection. 

The results of the velocity tests as far as temperature 
effects are concerned were reasonable and as would be 
predicted. Air temperature gradients in the Cold Room 
were flatter with higher air velocities and had a more 
abrupt transition at the surface film. The distribution of 
temperatures over the window, measured 1 in. away from 
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the center of each light, was more uniform. In the 
Guarded Enclosure, the gradients showed no great dif 
ference between still air and the rather velocity of 
2.18 mph. 

The data on heat loss as affected by air velocity are 
The curves are reproduced from Fig. 6 


low 


given in Fig. 8. 
In all tests represented by the curves, the Cold Room 
average velocity was 0.66 mph, while the average ve 
locity in the Guarded Enclosure was 2.18 mph. The 
points for other velocities plotted on the chart represent 
the heat transfer for the particular window indicated 
by the symbol and for the air velocities given in the asso 
ciated parentheses. The velocity in the Guarded En 
closure is given first. The vertical separation between 
any point and the curve for the same window similarly 
glazed represents the change in heat flow attributable 
to the change in air velocities. This does not represent 
an exhaustive study of the subject, and the data are too 
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Fig. 6—Relation between mean temperature and thermal 
transmittance of single and double glazed panels 


*Calculated curves are based on surface coefficients as given by Rowley 
and the Research Laboratory®, and air space conductances given on page 
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Section 
however, that these observations were made with humi 
ity conditions on the warm side as low as possible, a cor 
dition which seldom prevails in buildings. 

No frost formed on the warm side of the glass duri: 
any of the tests of double glazing, although no precat 
tions were taken to keep the humidity of the Guarded EF: 


scant to permit of any quantitative conclusions. They 
do indicate the necessity for further work on the subject. 


Moisture and Frost Formation 


During the tests of the single glazed window con- 
siderable difficulty was experienced in keeping frost 
from forming on the warm side of the window when the 
Cold Room temperature was —30 F. Silica gel was 
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Fig. 8—Effect of air velocity on the thermal transmittance 


of the windows 


used to absorb moisture in the Guarded Enclosure, but 
it was found that the humidity could not be reduced be- 
low 30 per cent. Whenever the temperature of the 
warm surface of the glass fell below the dew point of 
the air in the Guarded Enclosure, moisture formed on 
the glass. This ‘abstraction of moisture from the air 
lowered the dew point so that only small amounts of 
dew or frost formed, provided no fresh air was admitted 
to the Guarded Enclosure by the opening of the door. 

Notes made during the single glazed tests show that 
with a Cold Room temperature of —30 F thin frost was 
distributed at random over the entire window, the total 
area covered being about 1 sq ft. At a Cold Room tem- 
perature of —20 F, almost all the frost had disappeared. 
When the Cold Room was at —12 F, and when there was 
an average velocity of 7.58 mph on the cold side, a very 
thin film of frost formed on the warm surface over about 
one-fourth the area of the window. No condensation 
the frame. It should be remembered, 


was noted on 
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closure low. 


Fig. 9 shows the conditions under which moisture 
frost will form on single and double glazed window 
The air velocities given are, as previously, in miles p: 
hour, with the values for the Guarded Enclosure giv: 


first. 
served data. 


These curves do not represent experimentally o! 
They have been derived from the know 


properties of moist air and are based on the surface te: 


peratures of the tests. 


These surface temperatures we: 


not measured but computed from the experimentally 
served heat flow and other test data. 
Some observations were made concerning condensatio: 


in the air space of the double glazed windows. 
Room temperatures of - 


At Ci 
10 F, and 


30 F, —20 F, 


F, frost formed on the cold glass surface in the air spa 


of every light. 


remaining as a thin film. At 19 F all 
melted, running drops had formed. 
ture occurred as a thin film with a few drops. 


At 9 F the frost was melting, moistu: 


{re st ha 
the nx 


At 42 


the 
At 32 F 


some moisture was still noticeable as a thin film. At 52 


F, it was practically all gone, and at 60 F, the windoy 


was clear. 


Twenty-four hours elapsed between the suc 


cessive temperature changes listed above. 

Venting of the air space was accomplished by remo\ 
ing a l-in. section from the bottom aluminum spacer oi 
each light, the putty being removed to vent the air spac: 


to the cold side. 
with the vents open. 


test, the heat loss increased between 2 


One five-hour test at 


30 F was ru 
Based on the results of this one 


2 and 3 per cent 


The results with respect to the removal of frost fro 
the cold glass surface inside the air space were not 
good as expected. Twenty-four hours after the vents | 


been opened with the Cold Room remaining at 


30 F 


almost, but not all, of the frost had disappeared from thx 
upper lights, but almost all of it still remained on the 


bottom row of lights. 


It was determined later that 


the vents were opened before the frost formed results 


were better. 


It should also be noted that after resealing 


the vents almost as much frost formed as previous t 
opening them, although considerable time was required 
The subject of venting should receive further investiga 


tion. 


Transmittance coefficients for single and double glazed 
windows resulting from investigations by various au 


vary 


thorities 


considerably. 


Values used in Tu 


A.S.H.V.E. Guipe since 1922 show variations ranging 
from 1.03 to 1.13 for single glazed or single sash wit 
dows, and from 0.60 to 0.45 for double glazed or dou)k 


sash windows; the last value in each case being t 
in THe Guipe since 1929. 


; 
1Se¢ 


John R. Allen? gives a valu 


of 0.64; Arthur N. Sheldon® gives values of 1.32, 0.88 
0.98, 1.13 and 0.61 for single glazed steel, double glaz 


~ 


steel with 34-in. air space, double glazed steel with ;,-10 
air space, single glazed wood, and double glazed wood 
with 5¢-in. air space, respectively. Hammond and [1 


*Heat Transmission 
(A. oS. 8. V..3.°8 
SHeat Transmission 
Sheldon. (A. S ME 


Heatinc, Preinc anp Air Conpitionine, June, | 


Transactions, Vol. 22, 1916, p 
Through 


Through Building Materials, by John R 

, 515). 

Various Types of Sash, by Arthur 
Transactions, Vol. 38, 1916, p. 869) 








berg® give transmittance coefficients ranging from 0.97 
to 1.16 for variations in mean temperatures from 52 to 
86 F. A calculation based upon the film conductance 
coefficients resulting from work of Rowley’ and verified 
by the work of the Research Laboratory," for still air 
with the prevailing mean temperature and with zero de- 
erees outside and 70 F inside, and accepting what is rec- 
ognized as a high value for the conductivity of glass, 
gives 0.688 for a The relatively 
small effect which the resistance of the glass itself offers 
is indicated by the fact that in completely neglecting the 
effect of the glass in this computation the coefficient of 
0.698 is indicated. Applying a similar computation and 
using the air space coefficients given in THe Gutpe, two 
(g-in. thicknesses of glass with a %-in. air space, 
a coefficient of 0.46. 

The considerable 


g-in. thickness of glass. 


gives 


variation in these values from differ- 
ent authorities may be accounted for by possible errors in 
some of the earlier work due to correction for box losses 
and due to variations in the air velocities actually exist- 
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ing near the glass surface. The calculated values based 
upon film conductance coefficients are for no air velocity 
whatever. The values reported by Allen are for veloci- 
ties existing with no artificial air movement in and 
around his testing box, while the values reported by 
Hammond and Holmberg and by Sheldon are for con- 
ditions where an unreported artificial air motion was 
supplied within the box. The values now used in Tne 
GUIDE apply for natural convection within the room and 
a 15 mph wind outside. 

The transmittance coefficients for the several window 
arrangements studied and for several conditions calcu- 
lated from film conductance coefficients and air space 
conductances are given for comparison in Table 2. Com- 
parisons of conditions 1 and 2 with 3 for single glazing 
and 6 and 7 with 8 for double glazing show that cal- 
culated values based upon accepted surface coefficients 
and the same wind velocities on the inside and outside 
give lower values for glass than found for the panels 
tested in this study. This would tend to show that, 
under the conditions of test, the size of the individual 
lights in the test panel bears a definite relation to the 
heat transfer, and that the greater the size of the indi- 
vidual lights, the less the loss per square foot. 


“A Study of Surface Resistance with Glass as the Transmission Medinn 
a i. R. Hammond and C. W. Holmberg. (Journal of the A. S. M. I 
t. 1917, p. 
Loc. cit, 
Loc. cit. 


849). 
See Note 1. 
See Note 2. 
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Table 2—Comparison of Results with Those Derived from 
Calculation 
Aim VeLociry 
MPH RA 
, MEA MITTA n 
No DESCRIPTION Temp. | Br | h 
Warm | CoLp I I 
SIDI DIDE Tf 
1 $6-lhight single glaze 2 18 0 66 1.10 
2 | 9-light single glazed 2 18 0 66 ; 0 99 
3 iGlass only 2 18 0 66 tS 0% 
4 (Glass only Still air 15S 1 1 14 
> (Glass ] Still air 1S ; 1.13 4 H 
6 |36-lgh le g 218 0 66 0 71 
7 | 9-light double glaze 2.18 0 66 $5 0 00 I 
8 |Glass only 2 18 0 66 35 0 56 ( 
9 |Glass ly Still ai l U0 66 
10 |Glass only Stall air 15 045 H I 
' 
"Calculation based on a glass nductivit I 
inch per degree Fahrenheit per square foot and the ndu 
oefhcients and air space conductances given by Rowley ASH | 
Research Laboratory as referred t footnot 
Conclusions 
1. Double glazing reduces heat losses mat mpa 
with the losses which would take place through t ume 
dows single glazed, under the same conditions of temper 
and air movement The tests made in whicl a 
locities were used showed reductions in heat fi ra g fr 
33 to 46 per cent, depending on the thickness of the air space 
2 Increasing the spacing between the light t 
showed a rapid decrease in the rate of heat transfe1 \ further 
increase in the spacing produced relatively small cha 
heat flow. This fact, together with the dimensional limit 
commercial frames, indicates that spacing from '4 in. to 
is the optimum spacing for double glazing Che tests show 
about a 40 per cent reduction in heat loss with in. spa 
as compared with the heat transfer for the same window gl 
glazed and under the same conditions of temperature and air 
movement. 

The few tests made to show the effect of air velocity 
dicated a very marked effect in increasing heat transfer throug] 
windows. This increase was much greater for the rle thar 
for the double glazed windows 

4. Double glazing results in higher indo gla surfa 
temperatures, as indicated by the absence of moistur r frost 
formation, thus resulting in greater comfort for the occupant 
of the room. 





L. A. Teasdale on Staff of Yale’s 


Announcement has been made recently of the associatior 
l.. A. Teasdale as engineer in the University Service Bureau 
of Yale University, New Haven, Conn 

Mr. Teasdale, who was formerly with the Offic Holli 
l'rench, will devote full time to the University’s engineeri: 
problems and it is expected that his work will include rep 


or modernization of old systems, elimination of certain trou 


in existing plants, and study of various plans for the more 


ficient operation of present plants and distribution syster 


Silicosis Hazard Discussed by Dr. Greenburg 


Dr. Leonard Greenburg, of New York, addressing a sessior 
of the American Foundrymen’s Association at Cleveland, O 
May 19, stated that the silicosis hazard in the foundry industry 
in New York State is of mild severity and may be expected 
to yield to appropriate measures of control. The incidence of 
this disease, as disclosed by a study of more than 4000 foundri 


in New York State indicated that approximately 2.7 per cent 
of the 12,000 foundry workers in the state are affected wit! 
silicosis. Of these, 2.2 per cent were m the first stage 0.4 
per cent were in the second stage; and 0.1 per cent were in the 
third stage silicosis. The differentiation of cases of silicosis 
in the first, second and third stages is arbitrary, but is useful 


as an indication of the extent to which the condition has advanced 
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CORRELATING THERMAL RESEARCH 








As a part of the efforts of the A.S.H.V.E. Research Laboratory to correlate research in thermal engineering carried on by the 
many institutions engaged in such work, and to disseminate the published results of such studies together with other reports of 
progress in the field, and in order to make this information available to the membership of the Society, there is published monthly 
on this page a limited number of brief abstracts of articles which it is believed will be of interest to all concerned. For more 
complete lists address the Librarian, A.S.H.V.E. Research Laboratory, U. S. Bureau of Mines Experiment Station, Pittsburgh, Pa. 


F. C. Houghten, Director 


® Deficiency of Atmospheric Humidity as Contributing Factor in 
Prolonged Asthma, by S. J. Parlato. Journal Allergy, Vol. 8, 
pp. 566-572, Sept., 1937. Report of tests made during cold months. 
A low relative humidity in warm rooms is an important factor in 
causing asthmatic attacks. 

® Ceiling Heating Systems. Sulser Technical Review, No. 4, 
1937. Panel warming in the ceiling considered more comfortable 
than floor warming. Also the system may be used with cold 
water for a summer cooling system. 

® An Electrostatic Dust Weight Sampler, by E. C. Barnes and 
G. W. Penney. Journal of Industrial Hygiene and Toxicology, 
Vol. 20, No. 3, March 1938, pp. 259-265. Description of an 
electrostatic dust sampler used by the authors for sampling vari- 
ous dusts and fumes. The sampler consists of a small blower to 
draw the sample of air, the precipitation chamber and a power 
supply which furnishes a d-c voltage, all mounted in a case. The 
complete instrument weighs 37 Ib. 

® Ventilating the Lincoln Tunnel, by C. 
Refrigerating Engineering, Vol. 35, No. 2, Feb. 1938, pp. 87-91. 
Description of new Lincoln Tunnel under the Hudson River at 
West 39th Street, New York City. South tube is open to traffic. 
Some details of construction and of the transverse ventilating sys- 
tem. Fresh air is blown into floor level of the tunnel and ex- 
hausted from the ceiling grilles in order to avoid horizontal flow 


F. Greeves-Carpenter. 


of air in the tube. 

® Some Features of the Ventilation of the Mersey Tunnel, by J. 
R. D. Walker. The Colliery Guardian, Vol. CLVI, March 11, 
1938, pp. 443-444. Description of method of air flow into and out 
of the tunnel; also description of ventilating plant which has a 
total capacity of over 10 million cfm. CO analyzer and visibility 
indicators are provided. It was found that before CO became 
objectionable the atmosphere was seriously polluted by oil and 
soot from exhausts. Also comparison of some of the character- 
istics of the Mersey, Holland and Antwerp Tunnels. 

® Elimination of Algae in Cooling Towers. Heating and V entilat- 
ing, Vol. 35, No. 3, March 1938, pp. 51-52. <A description of 
method of treating recirculated water in atmospheric cooling 
devices with chlorine gas. Treatment consists of injecting chlor- 
ine gas into the water, strong enough to kill the algae, once 
or twice a week. Gas dissipates to atmosphere in a few hours 
and thus does not corrode the pipe. 

® Remarks on Air Conditioning for Mines, by J. F. Kooistra. 
Mining Congress Journal, Vol. 23, No. 11, Nov. 1937, pp. 23-25. 
General discussion of air conditioning in mines. Discussion of 
effective temperature conditions in mines and how improvement 
may be obtained. 

® Dew-point Potentiometer for Determining the Moisture Con- 
tent of Gases, S. S. Stack. General Electric Review, Vol. 41, No. 
2, pp. 106-108; 1938. A new portable instrument for making 
measurements of the amount of moisture in furnace atmosphere. 
The dew-point temperature of a small metallic mirror in contact 
with the gas, is converted into moisture content measurement by 
means of a chart. 

® A Differential Hot Wire Gaseous Flow Meter, Marcel J. E. 
Golay. The Review of Scientific Instruments, Vol. 9, No. 2, Feb. 
1938, pp. 55-57. Description and mathematical derivation of equa- 
tions representing the conditions in a differential hot wire gaseous 
flow meter which is essentially linear in response with indications 
reversing when the direction of gaseous flow is reversed. It has 
all the desirable characteristics of the hot wire instrument of 
conventional design. 
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® The Use of Pipe Bends as Flow Meters, by Herbert Addisor 
Engineering, Vol. CXLV, No. 3764, March 1938, pp. 227-229 
Report of tests conducted by the author on the use of bends a 
flow meters. Mathematical discussion of data obtained wher 
water is used as the liquid. Data were taken on rectangular, cir 
cular and square-section bends. Bends as flow meters involv: 
no additions or important alterations to an existing pipe system 
and therefore no additional loss of head. They should not bx 
used where velocity in pipe is less than 4 fps; the differentia! 
head becomes too small for reliable measurement. 

® New Insulation Studies, by E. R. Queer and F. G. Heckler 
Refrigerating Engineering, Vol. 35, No. 3, March 1938, pp. 167 
170 (to be continued). Summary of results obtained and test 
methods used in study of insulating material for low tempera 
tures. Thermal conductivity tests made by use of the guarded 
hot plate method. Other properties of insulating material of in 
terest are: compressive strength and recovery, transvers: 
strength, ease of handling, resistance to impact, dimensional uni 
formity, moisture absorption and capillarity, fire resistance and 
settling of fill materials. Test methods to determine these quali 
ties are given for 16 materials, including cork board, fiber boards 
and glass wool. 

® Tentative Code of Minimum Requirements for Comfort Air 
Conditioning, by Joint Committee of A.S.R.E. and A.S.H.V.E 
Refrigerating Engineering, March 1938, Vol. 35, No. 3, pp 
186-188. 

® Powdered Fuel Firing. A Means of Increasing the Output of 
Lancashire Boilers, by T. F. Hurley and R. Cook. The Institut. 
of Fuel, Vol. XI, No, 57, Feb. 1938, pp. 195-208. Report of tests 
showing the possibility of obtaining high outputs with a Lanca 
Basic principles and construction of some of th 
Detail of burners used and of tix 


shire boiler. 
apparatus used in the tests. 
pulverized fuel distributor. 

© Symposium on Fuels for Heating and Hot Water Supply. 7h 
Institute of Fuel, Vol. X1, No. 57, Feb. 1938, pp. 167-194. Fuel 
Oil for Heating and Hot Water Supply, by I. Lubbock. Othe: 
Fuels for Heating and Hot-Water Supply, by H. L. Pirie. De 
scription and diagrams of layout for heating systems for various 
types of buildings, using oil, various kinds of coal and coke for 
fuel. Paper deals with hand fired and stoker furnaces. 

® Scientific Research and Smoke Abatement, by Prof. R. Whyt 
law Gray. The Journal of the National Smoke Abatement S 

ciety. Vol. 9, No. 33, Feb. 1938, pp. 11-13. Discussion of re 

search on Physical Aspects of Smoke Pollution at the University 
of Leeds Chemical Department. 

® Tinted Windows to Kill Sun Glare. Chemical Industries, Vol 
39, No. 2, p. 149, 1936. Opaltone for tinting window glass to kill 
glare and still admit more than 90 per cent of the daylight. Roon 
temperatures are reduced as much as 10 to 15 deg through the 
use of opaltone. It is available in two forms, either permanent 
or removable, blue or white. 

® Information on Ultraviolet Transparency of Window Materials 
and Fabrics. U. S. Department of Commerce, National Burea: 
of Standards, Letter Circular LC-511. Jan. 3, 1938, 2 pages 
References to five papers on ultraviolet transparency of windoy 
materials, prepared by U. S. Bureau of Standards. Also some 
data on the percentage transmission of various window glasses 
when new and after exposure to a quartz lamp and to the sun 
® Regulation of Heat Loss from the Human Body, by James 
Hardy and Eugene F. Dubois. Proceedings of the National 
Academy of Science, Harvard School of Public Health, Bosto: 


> 
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Mass., Dec. 1937, Vol. 23, No. 12, pp. 624-631. Report of studies 
based on the heat loss of two normal nude men in a large respi- 
ration calorimeter. Temperature range from 73.4 to 95 F. Re- 
sults show rates of heat loss by radiation, convection and vapor- 
Also the relation of skin and rectal temperature with 
The chill produced by lowering 


ization. 
increase of air temperatures. 
body temperature is noted. 

® Detroit's Climate—Its Relation to Seasonal Cooling Load, by 
L. W. Jillson and P. S. Hosman. Heating and Ventilating, Vol. 
35, No. 4, April 1938, pp. 31-36. Discussion of data taken from 
the dry- and wet-bulb readings available from the hourly official 
weather records in Detroit, Mich. Extreme conditions which 
govern the capacity of the cooling system and average conditions 
which have the most influence on the seasonal cost of cooling are 
given. Tables also give hours of sunshine and velocity of average 
and extreme winds in Detroit. 

® Effects of Ultraviolet Radiation on Air-Borne Bacteria. Heat- 
ing and Ventilating, Vol. 35, No. 4, April 1938, p. 37. Descrip- 
tion of use of ultraviolet radiation lamp developed by H. C. 
Rentschler and R. F. James in killing air borne bacteria. This 
lamp is effective in air conditioning air ducts; also in sterilizing 
hospital operating rooms. 

® New Moisture Meter. The Parliament of the Commonwealth 
of Australia, Eleventh Annual Report of the Council for Scien- 
tific and Industrial Research for the year ended June 30, 1937, 
No, 89—F*. 5182. Report of the development of an electric mois- 
It is used in lumber mills to determine the moisture 
Full description of 


ture meter. 
of boards coming from the planing mill. 
meter in Aug. 1937 issue of the Council's Journal. 

® Modernizing for Comfort in a 200 Year Old Farmhouse. 
Plumbing and Heating Journal, Vol. 104, No. 4, April 1938, pp. 
30-34. Description of a modern air conditioning system installed 
in a 200 year old farmhouse near Westport, Conn. Oil fired 
radiator heat and modern plumbing make old house comfortable 
® Temperatures in Drying—Their Effect on Cost of Operation and 
Wear Resistance of Textiles, by B. R. Andrews. Mechanical En- 
gineering, March 1938, pp. 231-234. Report of effect of various 
drying temperatures, during manufacturing processes, upon dur- 
ability and quality of finished textiles. 

® Moisture Difficulties in Modern Construction, by E. R. Queer, 
Heating and Ventilating, Vol. 35, No. 3, March 1938, pp. 63-65. 
Discussion of the economic value as well as the comfort obtained 
from heat insulation and air conditioning. Value of winter double 
windows. Table of temperature within walls with various types 
of insulation. Methods of preventing condensation on windows 
and inside walls. 

® Conditioning Feedwater for Steam Generators, by Charles F. 
Joos. Mechanical Engineering, Vol. 60, No. 3, March 1938, pp. 
223-230. Description of methods of conditioning boiler feedwater 
and equipment used to meet the requirements of high pressure 
boilers operated at high ratings, from the plant operator's point 
of view. 

® The Lincoln Vehicular Tunnel, New York. Engineering, Lon- 
don, Vol. CXLV, No. 3769, April 8, 1938, pp. 375-377. Discussion 
of traffic conditions in New York City before and after the con- 
struction of the tunnels under the Hudson and the Washington 
Bridge over the Hudson. Description of the Lincoln Tunnel, 
construction methods and design of air conditioning layout show- 
ing fresh air ducts under the roadway and exhaust air ducts over 
the ceiling of roadway. 

® Heliostat Illumination of Buildings. (Windowless). The Engi- 
neer, London, Vol. CLXV, April 15, 1938, pp. 426-427. Description 
of a method of using sunlight to light a complete building without 
the use of windows. A system of mirrors reflects the sunlight 
down a tunnel in center of the building and other mirrors reflect 
the light to ceiling mirrors in the individual rooms. Electric 
lights are automatically turned on when sunlight is not strong 
enough to light the building. 

* Air Conditioning Factors, by Thomas Chester. Journal of the 
Institution of Heating and Ventilating Engineers, Vol 5, No. 60, 
Feb. 1938, pp. 538-592. Discussion of the basic facts involved in 
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the production and automatic maintenance of suitable atmospheri: 


temperature, relative humidity, freshness, air motion at a desir 
able rate and elimination of air-borne dust and dirt 

® Air Conditions for Growing Mushrooms. Heating and I: 
lating, Vol. 35, No. 3, March 1938, p. 52. Discussion of mush 
room growth, atmospheric conditions desirable for growth of the 
mycelium or spawn and the production of commercial mushrooms 
© Summer and Winter Air Conditioning of Automobiles and 
Buses, by L. W. Child, Heating and I entilating, Vol. 35, No 
March 1938, pp. 38-40. Discussion of difficulties experienced in 
properly air conditioning automobiles and buses due to small 
space allotment per person, and to small space for equipment and 
variable speed of vehicle producing various air leakage conditions 
Its Recent Trends and Developments, 
Ice and Refrigeration, Vol. 94, No. 4, April 


Discussion of general trends in air conditior 


® Air Conditioning 
Howard E. Degler 
1938, pp. 279-282. 
ing and the presentation of information useful to all persons in 
terested in the design, manufacture, marketing, installing, ser 
icing and use of air conditioning equipment 

® Coal, Coke, Anthracite and Graphite Research. Colliery Gua 
dian, Vol. 15, No. 169, March 1938, pp. 87-90 


some researches under way in various laboratories, on the nature 


Discussior 


properties and the constitution of coal 

® Effect of Yaw on Vane Anemometers, by Roy H. Heald and 
Paul S. Ballif. 0’. S. Bureau of Standards, Research Paper R/ 
1056, 8 pages. A yaw of 15 per cent (the angle between the axis 
of the instrument and the direction of air flow) produced an 
error in anemometer readings of from 1 to 5.5 per cent depending 
on the design of the anemometer. 

® Notes on Air Regulators, by Fred Lebeter. ¢ lier Ienamees 
ing, Vol. 15, No. 170, April 1938, pp. 112-132 
of air regulators to apportion the air in various parts of a coal 


Discussion of use 


mine. Relation of regulator air resistance to the resistance of a 
certain length of roadway. Mathematical derivation of formula 
for this relationship. 

Rubert. Cornell | 


Bulletin 24, Ithaca 


® Heat Emission from Radiators, by K. F 
versity Engineering Experiment Statior 
N. Y., 53 pages. Report of a study showing that under ordinary 
conditions 40-50 per cent of heat emission is given off by radia 
tion from the radiator commonly used to heat buildings 

® Oil Burning, by H. A. Romp. Published by Martinus, The 
Hague. 336 pages. The historical development of oil burning 
in Russia and in America, also early development in western 
Europe. Recent development of domestic oil burning. Basi 
principles of oil burning. Physical and chemical properties of 
fuel oil. Modern forms of oil burning devices 

® A Few Facts—A Few Figures about 1937. Committee of Ten 
of Coal and Heat Industries, Information Bulletin, Mar. 31, 1938 
Summary and review of happenings in the coal and allied heating 
equipment industries in 1937 reveal substantial progress. Data on 
fuel production including natural and manufactured gas, als 
sales and retail value of electrical merchandise 

® Reference Tables for Thermocouples, by William FE. Roeser 
Dahl. Journal of Research, | S. Burcau of 
Tables have been prepared 


and Andrew I. 
Standards, R. P. 1080, March 1938. 
after making measurements on representative samples of iron 
constantan and copper, to show properties affecting temperature 
readings on thermocouples made from these wires. If the new 
tables are accepted by users and manufacturers of thermo 
couples, the problem of replacing thermocouples will be greatly 
simplified. 

® Factors in Estimating Summer Air Conditioning futomati 
Heat and Air Conditioning, Vol. 9, No. 4, April 1938, pp. 32-35 
and 74-77. Description of an office air conditioning system. An 
analysis of the installation of the system, the nature of the work 
encountered, the manner in which the air conditioning values 
were figured and the method of actual installation. Detailed 
computation of heat gain through the walls, sun effect and elec 
trical heat produced in the room, also sensible heat produced by 


occupants. Determination of refrigeration required 
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On to Hot Springs 


for June Meeting 





THREE-DAY meeting of the Society will be held June From Toronto and Buffalo 

°” oo. wp . . ae “ : y e « > > 

20-22 at The Homestead, Hot Springs, Va., and members ice te Sei “TinalRia 

will have an opportunity to enjoy the scenic beauties of Route 8—St. Catharines, Niagara Falls 

. . . : . ye ° s ‘Tal ——_ 
the Alleghenies and visit the historic spots of Virginia, as well U. S. 62—Butfalo, Hamburg. 
‘ ‘ th cortical . ‘ » ‘ | S. 219—Salamanca, Bradford, Kane, Johnsonburg, Ridewa B 

as participate in the technical sessions and entertz ‘nt progr: . ate 
aS pa pa 1 the technical sessions and entertainment program way, Da Bele, Grampian, Beracide, Baracebore, Carreltown, Eben: 
planned by the Committee on Arrangements. lolinstown, Fernd ale, ic nnerstown, Somerset, Berlin, Meversdalk » 


y 


The program provides for Council and committee meetings, in 


iT 
" . . . ~ S 0 ostbure. ( mberlanc 
advance of the technical sessions, so that many of the officers S, 40—Frostburg, Cumberland 


: : . . ' S. 220—Keyser, Junction, Petersburg, Monterey, Warm S ng 
and members will arrive in Hot Springs on the 18th and 19th of in ‘Menalead 
ot Springs 
June. Elaborate plans are being made for the entertainment of 
ladies and a children’s program is planned for the younger mem- From Philadelphia: 
. , et Bein 
bers of the family. | S. 30—-Lancaster, York, Gettysburg 
Service at The Homestead is on the American plan and the Penn, State 116—Monterey 
daily rate includes room with bath and three meals. There will Md. State 60—Hagerstown 
; om and 
be no extra charge for the banquet to guests of The Homestead 
: I S. 40—Cumberland 
Members should make early reservations on the special cards U. S. 2280—Keyser, Junction, Petersburg, Monterey, Wa S 
provided. In double rooms the rate is $9.00 per person per day ; Hot Springs 


single rooms $10.00 per person per day Adjusted rates for w (via Skyline Drive) 
b: . ? ‘ U. S. 11—Martinsburg, Winchester, Harrisonburg, Staunt 
children under 15 years of age are available on application. 


5 . : | S. 250—Churchville, Monterey 
For those traveling by train convenient schedules and through U. S. 220—Warm Springs, Hot Springs 
car service are available from many Chapter cities. Special cars 
will be provided by the C. & O. Railroad and connecting lines From Cincinnati and Charleston 
whenever a group of 14 or more members desire to form a U. S. 52—Manchester, Portsmouth, Huntingtor 
party. [ S. 60—St. Albans, Charleston, Ansted, Lewi ig. Covinet 


For those who wish to motor there are excellent roads to Hot U. S$. 220-—Hot Springs 


Springs from all parts of the country. [ypical routes from Plans should be made now to attend the Semi-Annual Meeting 


several cities are June 20-22. 





Method of Choosing Location of, Financing and Conducting Meetings of the Society 


Resolved: That inasmuch as the Annual and Semi-Annual Meetings of the Society come under the jurisdiction of the 
Council, the following rules governing the handling of such meetings be adopted by the Council and published in the 
JourNAL of the Society at least twice during every year, preferably just prior to each meeting 


l The Council will select the city in which the Annual or Semi-Annual Meeting 1s to be held, giving due consideration to the invita 


tions received from Chapters or members as well as to the advisability of so distributing those meetings as to make them of the greatest 
advantage to the general membership, and to reduce as far as possible the expense of members attending. 
2—That an appropriation be made to cover the entertainment or local expenses, incurred in connection with the meeting not exceeding 
. - 


00.00, the regular meeting expense to be taken care of by the General Fund of the Society in the regular way 


U7 


Chat no registration fee or compulsory obligations of any nature be imposed on members or guests. 
banauets or for any other form of entertainment that may be provided be entirely voluntary 


1 


4 That the purchase of tickets for 

>—That the grouping of features and the sale of tickets for group features be discourages 

6—That the raising of funds from manufacturers of heating apparatus be discouraged 

7—That the display of samples, or of literature, advertising the product of any manutacturer In any way, shape or form, be not per 
nitted at the booths, registration desk, or in or about the meetings. 


8—That the distribution of trade papers be entirely at the discretion of the committee in charge. 
9—That the local Chapter or local members, be empowered to form a General Committee with such sub-committees as may be required 
handle the details of transportation, hotel accommodations, entertainment, finance, etc., and that this General Committee be requested 


to confer frequently with the Council, through the Secretary of the Society, and to make frequent reports on progress in connection with the 
various matters being handled by them 
10—That the arrangements of elaborate and costly entertainment features be discouraged. 


Adopted at Council Meeting, January 29, 1926. 
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PROGRAM 


Semi-Annual Meeting, June, 1938 
(All Events Eastern Standard Time) 
Sunday, June 19 
a.m. Meeting of Committee on Research 
p.m. Meeting of the Council. 
p.m. Committee on Air Conditioning Requirements of 


Glass 


Monday, June 20 


a.m. Registration 
a.m Technical Session 
\ Test Method for Air Cleaning, by R. S. Dill 


The Flow of Air Through Exhaust Grilles, |! 


vw A. M 

Greene, Jr. and M. H, Dean 

The Condensation Nuclei Content of the Air as Related 

to Air Freshness, bv R. A. Nielsen. 

Study of Summer Cooling in the Research Residences 

Using a Small Capacity Mechanical Condensing Unit, by 

\. P. Kratz, S. Konzo, M. K. Fahnestock and E. | 

Broderick 

p.m. Committee on Air Distribution and Air Friction 

p.m. Committee on Radiation and Comfort Winter and 
Summer 

p.m. Committee on Weather Design Conditions 


p.m. Committee on Summer Air Conditioning for Re 


dences 
p.m. Guide Publication Committee Mecting 
Tucsday, June 21 
a.m Fechnical Sessior 
Heat Transter Through Single and Double Glazing. by 


M. L. Carr, R. A. Miller, Leighton Orr and Alan ( 
Byers 

Radiation and Convection from Surfaces in Various Posi 
tions, by G. B. Wilkes and C. M. F. Peterson 
Performance of Surface Coil Dehumidifiers for Comfort 
Air Conditioning, by G. L. Tuve and L. T. Seigel 

The Measurement of Heat Transfer by Free Convection 


from Cylindrical Bodies by the Schlieren Method, 
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Chicago Suppl 
t 


ement for 1938 


O 


CopE OF MINIMUM REQUIREMENTS 
FOR COMFORT AIR CONDITIONING 


Supplement prepared by representatives of the follow- 
ing organizations: AMERICAN Society oF HEATING 
AND VENTILATING ENGINEERS (JIlinois Chapter); The 
American Society of Refrigerating Engineers (Chicago 
Section) ; Chicago Association of Consulting Engineers; 


Chicago Master Steamfitters’ Association; Illinois § 
ciety of Architects; The Refrigerating Machinery A 
sociation (Chicago Section) ; Ventilating and Air Cond 
tioning Contractors’ Association of Chicago. 





Sections and paragraphs refer to corresponding sections 

and paragraphs in the Code. 

SECTION II—Paragraph 4. Effective Temperature: 
See pages 57, 58, 59, 60 and 61 of the HeatiInc, 
VENTILATING, Ain CONDITIONING GuipE 1938. 

SECTION III—Paragraph 2. Design Outside Tem- 


perature for Heating Load: 
See page 138 of the HEATING, VENTILATING, AIR 
CONDITIONING GuipE 1938. Assume minus 15 de- 
grees outside in calculating heating load. 
SECTION III—Paragraph 3. Design Temperature 
for Cooling: 
See page 148 of the HEATING, VENTILATING, At 
CONDITIONING Guipe 1938. Design temperatures for 
cooling shall be Outside 95 F Dry-bulb and 75 F Wet- 
bulb; Inside 80 F Dry-bulb and 67 F Wet-bulb; (50 
per cent Relative Humidity). Outside 80 F Dry-bulb 
and 75 F Wet-bulb; Inside 78 F Dry-bulb and 65 F 
Wet-bulb; (52 per cent Relative Humidity). 
SECTION V—Paragraph 1. Heat Transfer Rate 
for Building Construction: 

See Chapter 5 of the HEATING, VENTILATING, AIR 
CONDITIONING GuIDE 1938. 
SECTION V—Paragraph 2. 

Emitted by Persons: 
See Chapter 3, pages 73, 74, 75 and 76 of the Hear- 
ING, VENTILATING, AiR CONDITIONING GuIpE 1938. 
SECTION V—Paragraph 3. Heat Emission from 
Appliances: 
See Chapter 8, page 160, of the Heatinc, VENTI- 
LATING, AiR CONDITIONING GuipE 1938. 
SECTION V—Paragraph 4. Solar Heat Entering 
Enclosure: 
See pages 150, 151, 152, 153, 154, 155, 156 and 157 of 
Chapter 8 of the HEATING, VENTILATING, Arr Con- 
DITIONING GUIDE 1938. 
SECTION V—Paragraph 5. Infiltration: 
See Chapter 6, pages 121 to 131 of the HeEatine, 
VENTILATING, Atk CONDITIONING GuIDE 1938. 
SECTION V—Paragraph 6. Ventilation: 
The Code provides for a positive supply of outside air 
of not less than 10 cfm per stated number of occu- 
pants. However, where the City Ordinances require 
a greater volume of outside air than 10 cfm the City 
Ordinance must govern. 


SECTION VII. Apparatus Rating: 
Copies of the Standard Test Code for Disc and Pro- 
peller Fans, Centrifugal Fans and Blowers, Standard 


Heat and Moisture 


20 


Code for Testing and Rating Steam Unit Heaters 
Standard Code for Testing Steam Unit Ventilators 
Standard Code for Testing and Rating Air Cleaning 
Devices, may be obtained upon application to the Se 
retary of the AMERICAN Society OF HEATING ANp 
VENTILATING ENGINEERS, 51 Madison Ave., New 
York, N: Y. Standard Method of Rating and Testing 
Air Conditioning Equipment and Standard Method oi 
Rating and Testing Mechanical Condensing Units 
may be obtained by addressing the Secretary of th 
American Society of Refrigerating Engineers, 37 West 
39th St., New York, N. Y. 

SECTION VIII—Paragraph 1. 
perature: 
See Chapter 24, page 482, and Chapter 25, pages 508 
and 509 of the HEATING, VENTILATING, AIR Conn! 
TIONING GUIDE 1938. 

SECTION IX—Paragraph 2. Noise Control: 
See Chapter 30 of the HEATING, VENTILATING, Al 


City Water Tem- 


CONDITIONING GuipE 1938 for Acceptable Nois 
Levels. 

Local Requirements 
Permits: An air conditioning system invariably 


contains the elements that bring these systems under thi 
jurisdiction of five municipal departments of the City o! 
Chicago. These departments are: (1) Board of Healt! 
(2) Boiler Department. (3) Building Department. (4 
Electrical Department. (5) Fire Prevention Bureau. 

Other departments may also have jurisdiction. Thy 
contractor, before proceeding with the installation of an 
air conditioning system, should be properly protected | 
obtaining all of the required permits. When in doubt 
information respecting legal requirements and permit 
fees may be obtained by consulting the various depart 
ments. 

Pamphlets and Reprints Relating to City Require- 
ments: The Chicago Municipal Sanitary Code o! 
1931 has not been reprinted; therefore, information r 
quired to conform with this Code can only be obtained ) 
consulting the revised Chicago Municipal Code of 193! 
or by applying to the Chicago Board of Health for suc! 
information. 

The Ordinances regulating refrigeration have been 
mimeographed and a copy of same may be obtained on 
request from the Department for the Inspection of Stean 
Boilers, Unfired Pressure Vessels, and Cooling Plants 
For other City regulations, the respective municipal le 
partment should be consulted. 
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tudy of Summer Cooling in the Research 


Residence Using a Small Capacity 


Mechanical Condensing Unit 


(Part 2) 


By A. P. Kratz*, S. Konzo**, M. K. Fahnestock***, 


and E. L. Broderick? (MEMBERS) 


Urbana, Il. 


This paper is the result of research sponsored by the AMERICAN SOCIETY OF 
HEATING AND VENTILATING ENGINEERS in cooperation with the National Warm 
Air Heating and Air Conditioning Association and the University of Illinois. 
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Heat Absorbed by the Structure 


It was observed in connection with Fig. 3 that during 
the period of continuous plant operation, when the actual 
heat absorbed by the cooling coil was only 65 per cent 
of the maximum calculated load on the Residence, the 
indoor dry-bulb temperature rose from 78.1 to 79.5 F, 
or a total rise of 1.4 F. During the season of 1936 a 
similar rise in indoor temperature was also observed. 
For example, on July 7, 19367 when the outdoor maxi- 


meer Professor, Engineering Experiment Station, University of 
nos, 

_**Special Research Assistant Professor, Engineering Experiment Station, 
University of Illinois. 

***Research Assistant Professor, Engineering Experiment Station, Uni 
versity of Illinois. 
me aeareh Assistant, Engineering Experiment Station, University of 
linotis, 

tThe Research Residence in Urbana, Illinois, was built, furnished, and 
completely equipped specifically for research work in warm air heating 
by the National Warm Air Heating and Air Conditioning Association 
in December. 1924. 

Loc. cit. Note 5 

Part 1 published in May, 1938 

lor presentation at the Semi-Annual Meeting of the American Socrety 
or HEATING aND Ventitatinc Encineers, Hot Springs, Va., June, 1938. 
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mum temperature was 104.0 F, the calculated cooling 
load reached a maximum value of 37,000 Btu per hour 
the actual heat absorbed by the cooling coil was 24,000 
Btu per hour, and the indoor air temperature rose from 
78.5 to 81.5 F, or a total rise of 3.0 F In both ex 
amples, the cooling plant in use did not absorb heat at 
the rate indicated by the maximum calculated value ot 
the cooling load. In view of the high rate at which the 
calculated cooling load increased as compared with the 
actual heat absorption, the magnitude of the rise in the 
indoor air temperature that was actually obtained ap 
peared to be extremely small. The fact that this ris 
in the indoor air temperature was not greater has been 
attributed to heat absorbed by the building structure 
and furniture and not in turn given up to the indoor ait 
The approximate amount of heat that would be ab 
sorbed by the Residence structure if the indoor air tem 
perature was allowed to increase 1.0 F and equilibrium 
was assumed to be established under these new condi 
tions was obtained as shown in Table 4 and Fig. 6 
The weights of the different materials (columns 6 and 7 ) 
comprising the structure were calculated from the space 
occupied by each material, as determined by actual meas 
urement, (columns 3 and 4) and the density of the 
material (column 5). The temperature rise (column 9) 
for those materials which were subjected to a 1.0 F° rise 
in indoor air temperature on both sides of the material, 
such as a partition wall, was assumed to be also 1.0 | 
Owing to the existence of a temperature gradient, the 
temperature rise in those materials which were exposed 
to a 1.0 F rise in indoor air on one side and to a con 
Stant temperature on the other side, as in the case of 
an exposed wall, would be less than 1.0 F. The magni 
tudes of these temperature rises, based on the assump 
tion that the indoor air temperature was allowed to in 
crease 1.0 F and that equilibrium was established under 
the new conditions, were obtained by calculating the 


te 
— 
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Table 4—Heat Absorbed by the Research Residence 
































. T | j 
Spec. | Temp. Bru ABSORBED PER 
Votume, Cu Fr | Densrty,4; Weicut, Pounps Heat> | RIsEIN | Dec F Rise In 
ITEM | ITEM | Le PER | | Bru Per | Ma- | Inpoor Arr Tem: 
No ' Cu Fr | | Leper | TERIAL,' : 
Ist Sr. 2np St. | ist Sr. | 2npSr. | Dec | Dec F ist Story | 2np Sror 
| | | 
1 2 3 . 5 6 7 8 9 10 11 
a Plaster, partition wall 75.3 62.1 103 .8 7820 | 6450 0.24 1.00 1878 1548 
b Plaster, exposed wall 37 9 61.0 103 8 3940 6340 0.24 0.80 756 1217 
c Plaster, ceiling 52.3 55.7 103 8 5430 5780 0 24 11.00 & 0.73 1303 1012 
d Glass, interior doors 03 164 0 50 0.20 1.00 10 | 
t Glass, exposed 08 08 164.0 130 130 0.20 0.25 > 4 7 
f Studdings, partition wall 30.7 31.3 38.0 1170 1190 0.65 1.00 761 | 773 
g Studdings, exposed wall 29.9 41.8 38.0 1140 | 1590 0.65 0 64 174 | 661 
h Joists, ceiling 68.5 73.0 38.0 2600 | 2770 0 65 1.00 & 0.51 1690 | 918 
i Flooring 97.2 99 6 38.0 3690 | 3780 | 0.65 0.50 & 1.00 1200 | 2457 
j Wood, doors 20 4 15.2 28.0 570 | 430 0.65 1.00 370 | 2R0 
k | Wood, door frames 51 8 45.9 57.0 2950 | 2620 0.65 1.00 1918 1702 
l Wood, window frames 36.0 35.5 38.0 1370 | 1350 0.65 100 | 890 878 
m Wood, baseboard 8.3 11.5 57.0 470 660 0 65 1.00 306 429 
n Wood, top moulding 5.9 iF 57.0 340 70 0 65 1 00 | 221 16 
o Wood, mantel 20 57.0 Ja 0 65 100 | 72 
p Wood, stairs 11.2 38.0 430 | 0.65 1.00 280 | 
q Tile in bathroom 19 115.0 | 560 | 0.21 1.00 j 118 
r Plasterboard wall | 43 | 68.0 290 0 40 1.00 11¢ 
. Panelling a 2 | 38.0 70) | | 0.65 1.00 16 
t Total 12,182 12,162 
p. 183-185. 


*Values in column 5 for density obtained from Kent's Mechanical Engineer's Handbook, 10th edition, py 
f Mechanical Enyineer's Handbook 
1.0 F 


>’Values in column 8 for specific heats obtained from Marks’ 


*Values in column 9 for temperature rise in material based on rise of 


are attained. 


temperature gradient through the wall, making use of 
the general equations of heat flow and the accepted values 
of the conductivities of the material. In the case of an 
exposed wall, calculations for the temperature gradient, 
and hence the surface temperatures, were based first 
on an indoor air temperature of 80 F and an outdoor 
air temperature of 95 F. The average of the two surface 
temperatures of the lath and plaster was then considered 
as the temperature of the slab comprised of the lath and 
plaster, and the average of the surface temperature of 
the sheathing and lap siding was considered as the tem- 
perature of the slab composed of these materials. Simi- 
lar calculations were then made for an indoor air tem- 
perature of 81 F and an outdoor air temperature of 95 F. 
The difference in the temperatures of each slab of mate- 
rial obtained by these two calculations was considered 
as the temperature rise for that material. A graphical 
representation of the temperatures established in an ex- 
posed wall, for values of the indoor air temperature of 
80 F and 81 F, is shown in Fig. 6. It may be noted 
that for an increase in the indoor air temperature of 
1.0 F, the increases in temperature for the lath and plas- 
ter and for the studs were 0.80 F and 0.64 F respec- 








tively. The increases in temperature for the sheathing 
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Fig. 6—Temperatures of materials comprising wall section. 
(Calculated values based on conditions of thermal equilibrium) 
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in the indoor air temperature maintained until equilibrium conditior 


and lap siding were negligibly small. Similar calculat 
values for other materials are shown 
Table 4. 

The total amounts shown in columns 10 and 11 
Table 4 indicate that the heat absorbed or given up | 
the Research Residence 12,182 Btu on the first 
story and 12,162 Btu on the second story, or a total 
amount of 24,344 Btu for each one degree change 
These values are for the build 


in column 9 


was 


indoor air temperature. 
ing structure alone and do not include an allowance 
for the heat that could be absorbed by the furnitur 
floor coverings, light fixtures, books, and equipment 
Therefore, an actual change of 1.0 F in the indoor 
temperature is representative of a very large heat ex 
change. If the indoor air temperature reduc 
1.0 F a large amount of heat would be given up to 
air by the structure and would represent a large ad 
tional load on the plant. Conversely, if the indoor: 
temperature rose 1.0 F the heat absorbed by the wal! 
For example, if 


were 





would tend to relieve the plant. 
indoor air temperature changes 1.5 F during a four hou 
period, the rate at which heat is being absorbed or giver 
up by the structure will be greater than 9,000 Btu p 
hour; which is equivalent to 34 ton of refrigerating ca 
pacity during the four hour period. 

These results emphasize the necessity, particular) 
where the plant capacity is limited, of starting the cool 
ing plant each day before the indoor temperature 
risen above that required for comfort conditions. If th 
indoor temperature is allowed to rise above 80 F 
comparatively high capacity will be required, even 
a mild day, in order to effect a rapid decrease in the 
temperatures, particularly at a time when the load 
the cooling plant is increasing. Although these results 
apply to a larger extent to residence conditions, wh« 
the occupancy load is small, the effect of heat exchang' 
between the air and the structure should also rece! 
consideration in the case of other types of structures a1 


] 


under other operating conditions, particularly in instal 
tions in which a rapid reduction in the indoor air te 
perature is desired. 
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Fig. 7—Actual and calculated cooling load on Residence and air temperatures. Test No. 19, Series 2-37, 


August 17, 1937 


Results of Tests with Cooling on First Story During 
the Day and on Second Story at Night 


General Conditions 


The test made on August 17, 1937, was selected as 
typical of the operation obtained when cooled air was 
distributed to the first story rooms only until 6:30 p. m., 
and to the second story rooms only after 6:30 p. m. 
The results for the tests, made under conditions of oper- 
ation for Series 2-37, are shown in the second and third 
columns of Table 1 and in Fig. 7. 

The values listed in the second column of Table 1 
show the average conditions that were maintained in 
the first story rooms at 3:30 p. m.; while the values 
listed in the third column show the average conditions 
that were maintained in the second story rooms at 7 :30 
p.m. The outdoor air temperature was about 93 F for 
a period of four hours and the day may be considered 
as a medium warm day. 


Operating Characteristics 


The operating characteristics for this method of oper- 
ation are shown in Fig. 7. Outdoor air had been cir- 
culated through all the rooms of the house during the 
night previous to the test, from 8 p. m. to 7 a. m., by 
means of the basement fan. At 7 a. m. the recirculation 
of the indoor air, together with the addition of outdoor 
air for the purpose of ventilation, was started on the 
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mittent periods of plant 
operation were accom 
panied by large changes 
in the relative humidity and in the effective temperatur 
The comfort conditions during the off-periods of the 
plant were not as satisfactory as those maintained during 
the on-periods of the plant. These results are consistent 
with all of the results of tests made over the period of 
from 1934 to 1936, inasmuch as they all indicated that 
the indoor comfort conditions were more satisfactory on 
relatively hot days when the plant operated continuously 
than they were on the milder days when the plant oper 
ated intermittently. 
tioned that the use of a cooling unit or operating method 


In this connection it may be men 
which was just sufficient to maintain the desired indoot 
temperature at all times would eliminate these off-periods 
\ny 
method of control or operation which would tend to 


and the accompanying periods of high humidity 


modulate the capacity of the cooling unit to more nearly 
conform with the cooling requirements should prove 
more satisfactory than the intermittent operation of a 
unit having fixed capacity. 

On this test, the condensing unit operated continu 
ously from 1:31 p. m. to 10 p. m. The indoor comfort 
conditions on the first story remained constant and were 


entirely satisfactory until 6:30 p. m. From 6:30 p. m 


until 10 p. m., when the cooled air was distributed t 
the second story rooms only, the indoor temperature, 
humidity, and effective temperature on the first story 
increased slightly, but the conditions were acceptable. It 
is probable that on extremely severe days, the conditions 
on the first story after 6:30 p. m. might prove uncom 
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fortable, and an additional investigation under these 
severe weather conditions is required. 

It may be observed that the temperatures in the rooms 
on the second story increased steadily from 76.8 F at 
7 a. m. to 83.5 F at 6:30 p. m. Since no air was re- 
circulated on the second story during this interval, and 
the windows remained closed, the air conditions in the 
second story rooms were not satisfactory. The contrast 
between the warm, stuffy environment on the second 
story and the cool, fresh environment on the first story 
was particularly striking. The conditions were so 
noticeably different, particularly in late afternoon, that 
the occupants of the house preferred to remain on the 
first story. This limitation and restriction in the usage 
and occupancy of the entire house may prove to be un- 
desirable in some installations, where sewing rooms and 
utility rooms are located on the second story. The nor- 
mal living habits of the occupants should, therefore, be 
considered in the application of zoned installations of 
this nature. 

During the interval when cooling was applied only on 
the first story, the relative humidity on the second story 
decreased from 77 per cent at 10 a. m. to 60 per cent 
at 6:30 p. m., whereas ordinarily when no cooling was 
done in the house the indoor relative humidity tended to 
remain fairly constant. This reduction in relative hu- 
midity on the second story was caused by a reduction 
in the moisture content of the air and not merely by 
the higher air temperature. The moisture content de- 
creased from 116 grains per pound of dry air at 10 a. m. 
to 104 grains per pound at 6:30 p.m. This reduction 
of 12 grains per pound of dry air on the second story 
accompanied a reduction in the moisture content on the 
first story amounting to 37 grains per pound, and indi- 
cated that the circulation of relatively cool dry air on 
the first story appreciably affected the conditions on the 
second story. As a result of this the effective tempera- 
ture on the second story remained practically constant in 
spite of the fact that the dry-bulb temperature increased. 

At 6:30 p. m. when the cooled air was distributed 
only through the registers on the second story, the re- 
duction in relative humidity and temperature occurred 
quite rapidly during the first hour. The reduction in 
temperature occurred very slowly after that time due to 
the effect of the heat absorbed in the structure. This 
latter effect is also indicated, as shown in the bottom 
part of Fig. 7, by the wide discrepancy between the cal- 
culated cooling load on the second story and the actual 
load absorbed by the plant. During the interval from 
§ p. m. to 10 p. m. the actual load was more than twice 
as great as the calculated load, while the indoor air tem- 
perature on the second story decreased from 80.5 F to 
79.3 F, giving a total drop of only 1.2 F. The degree 
of comfort on the second story, as measured by the ef- 
fective temperature, did not attain that represented by 
74.5 deg until approximately two hours after the cooling 
was begun on the second story. Even at 10 p. m., 3% 
hours after the cooling was begun on the second story, 
the effective temperature was 74 deg, only slightly be- 
low the upper border line of comfort. It is most prob- 
able that on a hotter day the conditions on the second 
story would not be completely satisfactory between the 
hours of 6:30 p. m. and 10 p. m. Additional data on 
this point are desirable. 
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In general, therefore, subject to the limitations 
cussed, the method of cooling on the first story dur 
the day and on the second story during the night n 
be considered as reasonably satisfactory. The meti 
requires a zoned duct system in which all of the roo 
on one story are supplied with air from a trunk d 
separate from those supplying air to other stories. S; 
an arrangement may not be practical in all installati: 
The restriction in the usage of the house may prove 
jectionable in some cases. Furthermore, the same 
when used to cool the entire house during the compa 
tively mild season of 1937 proved almost as satisfact 
without restricting the space suitable for occupancy. (n 
the whole, the comfort conditions attained on the 
story rooms were slightly more satisfactory than t! 
maintained when the small condensing unit was used 
cool the entire house. However, the comfort conditi 
maintained during the off-periods of the plant were sub 
ject to improvement, and furthermore more satisfact 
conditions as a whole would have resulted if the num! 
of off-periods of the plant could have been reduced 
The conditions attained on the second story were just 
on the upper border line of comfort, and a larger ca 
pacity would have been required in order to produ 
more rapid reduction in the temperature. 


Summary of Seasonal Results 


Table 5 gives a summary of the total quantities ob 
tained during the summer of 1937. This season was 
comparatively cool and in this respect was in decided 
contrast to the preceding hot summer. The total of 862 
degree-hours above 85 F, which was about one-fifth t! 
obtained for 1936, is a good indication of the differe: 
The total numbers of da 





between the two seasons. 
with temperatures 85 F or over and 90 F or over 
the season of 1937 were 61 and 23 respectively. Th 


Table 5—Summary of Results of Tests for Season of 1937 





Wearner Data 
1. Total hours above 85 F for season of 1937 
2. Total hours above 90 F for season of 1987.... 4 


3. Total degree-hours above 85 F for season of 1937 
4. Total degree-hours above 90 F for seasen of 1937 


Nicut Arr CooLrnc 

5. Total number of nights with cooling by fan.. 
6. Total running time for fan, hours......... 

7. Average rate of power input to fan, watts 


8. Total power input to fan, kilowatt-hours... . 


Air Recircutation Witnovt Coormnc 

ee CR GE Give van ehecueancinesivecesss 
10. Total running time for fan, hours......... 

1. Average rate of power input to fan, watts..... 
12. Total power input to fan, kilowatt-hours. ... 


Arr RecrrcuLaTion witnH CooLInGc 

a” ee Ss Or te. ene dceddnabec 
14. Total running time for fan, hours................. 
15. Average rate of power input to fan, watts 
16. Total power input to fan, kilowatt-hours........ a aininabare 


Compressor OPERATION 
BF OR GE ROMs cock ve cncasccece a oeehe dha acetals 199 
18. Average rate of power input, watts............... wanstes Saw 

19. Total power input, kilowatt-hours...............0essee0: 7 ' 
20. Total quantity of cooling water, gallons.......... 


Compinep TorTats 
21. Total running time for fan including night air cooling, hours ‘ 
22. Total power input to fan including night air cooling, kilo- 





Ce SSN — chive ch kdb bedec casbacbecadevecsdeneghunencdéhencenghé<e 79 t 
23. Total power input to compressor and fan including night air t 
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Fig. 8—Heat flow through walls and temperatures at wall sections for August 13, 1937 


severity of the season, as measured by degree-hours, is 
apparently determined largely by the total number of 
days on which the maximum temperature exceeds 90 F. 
The outdoor humidities were more nearly normal dur- 
ing 1937, and were much higher than those obtained 
during the hot season of 1936. 

From Item (21) in Table 5 it may be observed that 
the total time that the fan was running, including cool- 
ing with outdoor air at night and recirculation during 
the day, was 1756.8 hours. The total cost for electricity 
for operating the fan, based on a rate of 3.1 cents per 
kilowatt-hour for electricity, was $24.13. The total 
time of operation of the compressor was 199.0 hours 
and the cost of electricity for this purpose was $8.61. 
The total amount of water actually used for the con- 
densing unit was 11,961 gal. At the prevailing rate of 
33 cents per thousand gallons, the total cost for water 
was $3.95. The cost for both electricity and water for the 
season was $36.69. Even allowing for two days in early 
June during which the compressor was not ready for 
operation, the total seasonal cost would not have ex- 
ceeded $40. It may be noted that the cost of operation 
of the condensing unit was only one third of the total 
cost, the cost of operation of the circulating fan account- 
ing for the other two thirds. Since the variations in 
seasonal demand were extremely wide, a comparison of 
the cost obtained with the small condensing unit with 
that obtained with other types of cooling units might to 
a certain extent be misleading. 
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Results of Study with 
Heat-Flow Meters 


Temperature Studies 


The data obtained from 


the two heat-flow meter in 
stallations over a period of 
29 days were plotted on a 


continuous chart, and this 


chart was used as a basis for 


the analysis of results. <A 


typical section from the chart 
for a 28 hour period is shown 
in Fig. 8. It may be noted 
that the temperatures wer 


t—+ } 
‘| oF continually 
4 4 
: Q that thermal equilibrium was 


Outside Wal/ Surface 


ee ee | 

a” Air in Studding 

~~ Space /° From 

Sheathing of heat flow does not con 

_—hir in Studd ing 

Space /"From 
Lavrhr 


a 


changing and 


never attained. ‘This cyclical 
variation both in the tem 
peratures and in the direction 


form with the assumption of 
thermal equilibrium, which is 
invariably made in the calcu 
lation of heat losses or gains 
under given conditions of sun 
effect and temperature dit 
| ference between the indoors 
and outdoors. The top set of 
curves shows the air and sur 


é ad sO M 2am face temperatures obtained 
at the north wall section, 
while the lower set shows 


those obtained at the west 
wall section. The two curves in Fig. 8 between the 
upper and lower sets show the actual amounts of heat 
passing through the inside surface of the two walls, as 
indicated by the readings of the heat-flow meters. Thes« 
meters were located one on each wall, directly below the 
thermocouples installed to obtain the temperature 
gradient through the wall. 

It may be observed from Fig. 8 that there existed 
an appreciable interval between the time at which the 
outdoor air temperature attained a maximum value and 
that at which the indoor air temperature reached a max! 
mum. In order to obtain the average values of the 
times at which various parts of the wall sections attained 
their maximum temperatures the data obtained from the 
29 days were averaged, and are shown in Fig. 9. The 
values for the west wall, which was exposed to the sun, 
were not appreciably different from those for the north 
The lag be 


tween the times at which the outdoor air temperature 


wall, which was not exposed to the sun. 


was a maximum and the indoor air temperature was a 
maximum was approximately 2.5 hours. Also, the lag 
between the times at which the outdoor surface tempera 
ture reached a maximum and indoor surface tempera 
ture attained a maximum was approximately two hours 


Studies of Heat Transmission 


Preliminary calculations of the conductance of the 
wall section, as determined from actual measurements of 
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the surface temperatures and the heat flow through the 
heat-flow meters, gave results that were materially less 
than the values obtained for similar walls from labora- 
tory determinations under conditions of thermal equi- 
librium. This indicated either that the conductance value 
determined from laboratory investigations was in error 
or that conditions of thermal equilibrium were not at- 
tained in the actual wall exposed to normal temperature 
variations. The former supposition is not tenable, 


Averages of 24 
Failg readings 


Times at which 
masimum temperatures 






were obtained ndicated 
indoor inside { = Direction of Outside Outdoor 
Airs Surlace Siow of heat ~ Sur lace Aun 
=> -——--—  — 7 
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| y iS 
North, 5 30pm 542pm vom 34é6am 2562m 








| Jime fag. surface fo surface 
| ee - 


| West, (85 Ars 
North, (94 Ars 


Time (aq, outdoor air to indoor ar steal 
West, 243 Ars 
North, 257 Ars 


Fig. 9—Average values of times at which maximum tempera- 
tures were attained in wall sections 


whereas the latter condition was actually known to exist. 

This discrepancy between the measured and the cal- 
culated values of the heat flow through the wall is illus- 
trated by the curves in Fig. 10. The calculated values 
were determined from the following equation‘ : 


Ue 1 
H = —— + U (t.—1t:) 
oO 
in which 
H = heat transmitted through wall in Btu per square foot per 
hour, 
U) = overall coefficient of heat transfer, Btu per square foot per 
hour per degree difference in temperature, 
e = coefficient of absorption of solar radiation, (0.40 for weath- 
ered white paint), 
] = solar intensity normal to the surface, in Btu per square 
foot per hour, 
fo = outside surface coefficient, Btu per square foot per hour 
per degree Fahrenheit, 
t. = outdoor air temperature, degrees Fahrenheit, 
t; = indoor air temperature, degrees Fahrenheit. 


It may be noted from Fig. 10 that the maximum value 
of the calculated heat flow through the west wall was 
equal to 6.3 Btu per square foot per hour and occurred 
at 4 p. m.; whereas the maximum value of the heat ac- 
tually transmitted into the room as measured by the 
heat-flow meter, was 3.9 Btu per square foot per hour 
and occurred at 6 p. m. The time lag between these 
maximum values was 2 hours. 

It was also observed in these studies that at certain 
times of the day the temperature in the studding space 
was higher than those of both the indoor and outdoor 
surfaces of the wall. That is, under these conditions 
the heat flow in the wall was occurring simultaneously 
to the outdoors and to the indoors. The calculated 


SLoc. cit. Note 6. Appendix B, Method Used for Calculaticn of 
Cooling Load, pp. 181-134. 
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values of heat transmission are of little significance un 
such conditions; the significant values being given 
the heat-flow meter, which on account of its location 
the inside surface of the wall measures the actual fi 
of heat into the room. 

During periods when the outdoor air temperature 
increasing, the temperature of the material compris:, 
the wall structure was usually also increasing. As 
plained in the section on heat absorbed by the struct 
the total amount of heat impressed on the wall appears 
not only as heat passing through the heat-flow meter 
also as heat which tends to increase the temperatur: 
the wall structure, and the discrepancy between the 
maximum values shown in Fig. 10 has been attributed 
to this factor, although it is also possible that the pres 
ence of the heat meter itself may have a disturb 
ing effect. It is evident, however, that in walls 
the type tested, the lack of equilibrium conditions 
sults in changes in the amount of heat absorbed or giver 
up by the structure and affects the amount of heat trans 
mitted through the wall; so that the calculated values 
of the heat flowing through the wall at any given tine 
when used as an index of the heat actually transmitted 
to the air in the structure, are not only meaningless, but 
may also be misleading. Furthermore, under summer 
conditions the maximum amount of heat transmitted 
through the inside surface of the wall into the insic 
of the structure may be less than the maximum heat 
flow through the wall as calculated from the indoor 
and outdoor conditions. 


Summary and Conclusions 


The following summary and conclusions may be con 
sidered as applying to the Research Residence and thi 
conditions under which the tests were conducted. 


| (1) In order to 
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Fig. 10—Heat flow through walls of Research ©0ling plant did 
Residence for August 13, 1937 not have sufficient 


capacity to main- 

tain a constant temperature. 
(2) The cooling capacity of 17,300 Btu per hour was 

to be sufficient for both stories for days on which the maximun 
outdoor temperature rose to 95 F and the minimum outdo: 
temperature during the night preceding the test did not exceed 
71 F. The daily median temperature (average of maximum and 
minimum outdoor temperature) of 83 F may be considered as 
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1e upper limit of the range of application of the small-sized 
ndensing unit. 

(3) A. statistical 
uring a given number of seasons was made, and from it the 


study of the daily median temperatures 
mitations of the application of the small condensing unit were 
letermined. 

(4) Subject to limitations over a small portion of the cooling 
season, the use of a condensing unit of small capacity was shown 
to be feasible for residences, especially in those cases in which 
the initial cost of installation is a more important factor than 
the maintenance of ideal indoor conditions. 

(5) The fact that the rise in indoor air temperature accom 
panying the operation of the small condensing unit on a warm 
day was small was attributed to the heat absorbed by the build- 
ing structure and furniture. 

(6) The calculations for the heat absorbed by the structure 
of the Research Residence indicated that a rise of 1.0 F in the 
indoor air temperature was equivalent to a heat absorption of 
over 24,000 Btu. 

(7) A comparatively large plant would probably be required, 


even on a mild day, in order to effect a rapid decrease in the 





indoor air temperatures, particularly if the load on the co 
plant were increasing 
(8) The off-periods occurring during periods of intermittent 


} 


operation of the plant were accompanied by comparatively larg: 


changes in the relative humidity and in the effective temperaturs 


(9) Subject to the limitation of restricted occupancy, tl 
method of cooling on the first story during the day and on thé 
second story during the night may be considered as reasonably 
satisfactory. 

(10) The studies made with heat-flow meters applied to th 


walls indicated that considerable discrepancy existed between t 


measured values and the calculated values of the heat flow 


through the wall. Furthermore, thermal equilibrium was neve 
attained in the wall section under actual conditior 
(11) Except under equilibrium conditions, the total amount 

heat impressed on the wall appears not only as heat transmitt 
to the indoor air but also as heat serving to increase the ten 
perature of the wall structure The discrepancy between the 
maximum amount of heat actually transmitted to the indoor at 
as measured by the heat-flow meter, and the maximum calculat 
} 


heat transmission for the wall has been attributed to heat a 


sorbed by the wall structure. 
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Coils for Cooling and Dehumidification 
Subject of Minnesota Meeting 


April 11, 1938. Approximately 85 members and guests of 
Minnesota Chapter met at the Minnesota Union and were called 
to order by Pres. R. E. Backstrom. The minutes of the 


previous meeting were approved and the treasurer's report 


was given. 
Secy. F. C. 


inviting Minnesota Chapter 


Winterer read a letter from Manitoba Chapter 
members to a meeting to be held 
in Winnipeg on May 28. It was voted to accept the invitation 
and it was suggested that President Backstrom appoint a Trans 
portation Committee. 

H. M. 
plans for the May 16 party were outlined by M. H. 
and F. W. Legler. 

The Nominating 


Betts reported for the Membership Committee and 


sjerken 
Committee’s report was read by N. D 
\dams, chairman, and there being no further nominations from 
Prof. F. 


Dahlstrom that nominations be closed and the report 


the floor, it was moved by B. Rowley and seconded 
by'G. A. 
of the Nominating Committee be accepted. 


ried and the nominations were as follows: 


The motion was car- 


President—J. E. Swenson 

Vice-President—F. C. Winterer 

Secretary-Treasurer—M. H. Bijerken 

Board of Governors—F. H. Schernbeck, R. E. Backstrom 


Motion was made by Mr. Legler, seconded by F. F. Lange, 


and carried that a committee be appointed to select an air con- 
ditioned meeting place for the 1938-39 meetings. 

President Backstrom introduced the speaker of the evening, 
William Goodman, Trane Co., LaCrosse, Wis., who spoke on 
the Use of Coils for Cooling and Dehumidification. His talk 
covered the relation of the surface to dry- and wet-bulb tem- 
perature of the air and the dehumidification factors entering 
ito the design of the coils. Mr. Goodman also spoke on the 
necessity for considering the relation of the location of direct 
expansion coils to condensing units and the proper selection 
under various conditions of installation 


ot expansion valves 
Af. “ . . . . - 
Mir. Goodman's talk proved interesting and of considerable 


value to the members and guests, and before adjournment he 
answered numerous questions. 
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A.S.H.V.E. Officers and Council Members 


Guests of Western New York Chapter 


Ipril 25, 1938 At the April meeting held at the University 
Club, Buffalo, the Western New York Chapter was honored 
in having as its guests all of the officers of the A.S.H.V.1 " 
well as those members of the Council who had attended a meet 
mg of the Council earlier in the day. An attendance was record 


; 


of 59 for dinner and 80 tor the session which tollowed 


Nominations for Chapter officers for the year 1938-39 a 


prepared by the Board of Governors were presented to th 


meeting, and Secy. W. R. Heath was instructed to send ballot 


to the members eligible to vote 


\ll other business was dispensed with for the evening and 


Pres. B. C. Candee turned the meeting over to | \. Hardu 
who acted as toastmaster and introduced the guests 
E. Holt Gurney, Toronto, Ont., president of the A.S.H.V.1 


spoke on the subject of Air Conditioning Brings Human Prob 


lems to the Engineer, predicting a promising future for air 
conditioning and presenting aspects of air conditioning problen 
not usually considered. 

J. F. Melntire, Detroit, 1st 


gave an address on The 


vice president of the socrety 


Engineer, mentioning especially t 


resourcefulness required and using as an illustration the umque 


method of preventing land slides by freezing the edge of ex 
cavations 

I’, E. Giesecke, 
A.S.H.V.1 


of the vast amount of air conditioning beimg 


College Station, Tex.. 2nd vice-pre sident ot the 


described activities of the Texas Chapter and to 


installed in that 


section of the country, especially im some of the more sin 
plified forms such as attic ventilating systems 
\. J. Offmer, New York, treasurer of the Society, told briefly 


of the finances of the A.S.H.V.E 
Publication of the HEATING, VENTILATING, AiR CONDITIONIN« 

A. V. Hutchinson 

York, chairman of the | 


Guipe was discussed by Secy 
W. L. Fleisher, New 


Research, told briefly of some of his experiences whil 


ommiuttec on 


visiting 


England and France He showed how much more advanced air 


conditioning is in the United States than in Europe and als 


described some of the problems which foreign countries have 





in providing air conditioning in many underground gas-proof 
and bomb-proof shelters being constructed, 

Prof. A. P. Kratz, Urbana, Ill, spoke of some of the re- 
search work now being conducted. 

C. W. Farrar explained to his fellow members that the loca- 
tion of Hot Springs, Va. was only 400 miles from Buffalo and 
he recommended that members of the Western New York Chap- 
ter attend the Semi-Annual Meeting of the Society, June 20-22. 

President Candee thanked Mr. Harding for the capable and 
entertaining manner in which he conducted the meeting, and 
expressed the Chapter’s appreciation to the Society’s Officers and 
Council for providing a very entertaining and profitable evening. 


Rockefeller Center Air Conditioning 
Described to Massachusetts Chapter 


April 12, 1938. Sixty members and guests attended the meet- 
ing of Massachusetts Chapter, which was held at the Massa- 
chusetts Institute of Technology, Cambridge, Mass., and preceded 
by supper at Walker Memorial Cafeteria. 

The principal speaker was C. W. Walton, Jr., mechanical 
engineer, Rockefeller Center, Inc., New 
interesting description of this group of buildings and described 


York, who gave an 


the air conditioning systems and various problems in connection 
with their operation. At the close of his talk, Mr. Walton an- 
swered a number of pertinent questions asked by several members 
present. 

A talking motion picture, entitled Heat and Its Control, pro- 
duced by Johns-Manville, was shown by Mr. Anderson. This 
proved interesting to the members present, especially from the 
point of view of insulation, according to the report of Secy. 
H. C. Moore. 


Illinois Chapter Enjoys 
Talk on Forced Air Heating 
April 11, 1938. Pres. S. I. 
the Illinois Chapter to order in the Brevoort Hotel, Chicago, 
with 135 members and guests present. The minutes of the March 
meeting were read by Secy. C. E. Price, after which E. M. 
Mittendorff, chairman of the Membership Committee, introduced 


Rottmayer called the meeting of 


the following new Chapter members: O. J. Greenwood, W. D. 
Fleak, W. A. Stahl, and G. B. Tupper. 

R. E, Hattis reported on the status of the Illinois Engineering 
Council with the information that a constitution for the pro- 
posed organization was being drafted, and that interested so- 
cieties would be given an opportunity to review the constitution 
before it was adopted. 

Tom Brown, chairman of the Meetings Committee, announced 
that the annual meeting in May was scheduled for the Bismarck 
Hotel and that Pres. E. Holt Gurney, Toronto, and first vice- 
president J. F. McIntire, Detroit, had been invited. 

G. F. Nightingale, a former resident of Chicago who was 
present as a visitor, was introduced by President Rottmayer. 

The speaker of the evening was S. Konzo, University of Illi- 
H. Van Alsburg 


Professor 


nois, Urbana, Ill He was introduced by J. 
and his subject was Trends in Forced Air Heating. 
Konzo presented the findings of research being conducted at 
the Research Residence in Urbana and particularly stressed the 
following items which have been indicated by tests: 

(1) Fuel consumptions were decreased with a given furnace 
installation when the rate of oil input was decreased. 

(2) The fuel consumption for a furnace designed to burn oil 
(having 100 sq ft of heating surface) was materially less than 
that for a conversion furnace (having 70 sq ft of heating sur- 
face). 

(3) Although the maintenance of relatively high _per- 
centages of CO, in the flue gas is advisable, the most effective 
means of providing for minimum oil consumption is to operate 


with low flue gas temperatures. 


(4) The comfort conditions in the room were improved, p 
ticularly during zero weather, with more nearly continuous o; 
ation of the fan, such as can be provided by a two-volume 
livery fan. 

(5) Very marked improvements in the floor temperature \ 
obtained by converting the plain perforated grille type basely 
register to the deflecting type baseboard register. 

(6) The extremely rapid developments and refinement: 
the field have lead towards compact units that are economica 
operation and that provide for optimum comfort under all 
ditions of service. 


Pres. Gurney Visits Michigan Chapter 

April 28, 1938. The regular meeting of the Michigan Cha 
was held at the Detroit Leland Hotel at 6:30 p. m., with app: 
mately 60 members and guests in attendance. 

Pres. F. J. Feely introduced six past presidents of the Cha 
who were present. He then asked for a report of the Secret 
G. H. Tuttle, and the Program Committee chairman, | 
Dubry. Mr. Dubry announced that the next meeting woul 
held at the Birmingham Golf Club. 

It was announced by President Feely that the following t! 
members would serve as the Nominating Committee for 19 
R. K. Milward, chairman, G. D. Winans, and W. G. Boales 

E. M. Harrigan, past president of the Chapter, was the: 
troduced and served as toastmaster during the evening 

E. Holt Gurney, Toronto, Ont., president of the A.S.H.\ 
was the guest speaker and discussed Society activities and 
of the problems confronting the air conditioning engineer 

After Mr. Gurney’s address, Mr. Harrigan introduced J 
Walker, member of the A.S.H.V.E. Council and vice-chairma 
of the Committee on Research, who discussed some of the wor 
of the committee and the Research Laboratory at Pittsburgh 

The meeting adjourned at 10:00 p. m., according to the repor 
of Secretary Tuttle. 


Radiant Heating, Motors and Controls 
Subjects of Cleveland Meetings 


Northern Ohio Chapter members and eu 
rr 


April 5, 1938. 
met at the Cleveland Club, Cleveland, with 17 present for 


and 60 attending the meeting 

The application for membership of J. E. Lamping was 
mitted and accepted. 

Pres. Philip Cohen called for a vote on the motion to se: 
L.. T. Avery to the Semi-Annual Meeting of the Society at H 
Springs, Va. The motion was carried and the treasurer 
authorized to pay Mr. Avery’s round-trip railroad fare 

The president then called for Secy. C. A. McKeeman to rea 
a motion which was presented in a letter by Prof. G. L. Tuv 
chairman of the Standards Committee, recommending the a 
ceptance of the Cleveland Standards of Air Conditioning 
Human Comfort, which were prepared by Air Conditioning As 
ciation, Inc., with certain deletions, changes, etc. Considera 
discussion followed and a motion was made and carried 
the standards of air conditioning as recommended by the Standa 
Committee in their letter be adopted as the code of the N 
ern Ohic Chapter. Secretary McKeeman was _instructe 
advise the Air Conditioning Association, Inc. 
Association of Consulting Engineers of this action. 

A motion was made and passed that all present affiliate 1 
bers, together with those accepted between now and Octolx 
1938, shall expire October 1, 1939. Also that all affiliate n 
bers accepted after October 1, 1938 shall expire one year 


and the Clet 


date of acceptance. 
A discussion on air conditioning was then lead by Mr. Ha 
D. J. Purinton, Mahoney-Troast Construction Co., New \ 
N. Y., was the speaker of the evening and was introduced 


President Cohen. Mr. Purinton’s talk on Radiant Heating was 
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,yorably received by the Chapter, and his subject and delivery 
held the interest of those present. 


March 14, 1938. The Northern Ohio Chapter meeting at the 
Cleveland Club, Cleveland, was attended by 83 members and 
guests, 34 being present for dinner. Following the reading and 
acceptance of the minutes, reports were received from the Pro 
eram, Publications, and Legislation Committees. 

Prof. G. L. Tuve reported for the Committee on Standards 
to the effect that the Committee had reviewed the Cleveland 
Standards of Air Conditioning for Human Comfort. Some 
minor corrections were recommended; otherwise the Committee's 
report was favorable. 

L. T. Avery discussed the 44th Annual 
A.S.H.V.E., giving details of the meeting of Chapter delegates, 


Meeting of the 


as well as an explanation of the functioning of the Nominating 
Committee. Since the actual nominations are made at the 
Society's Semi-Annual Meeting, a motion was made to send 
Mr. Avery to Hot Springs, Va., 


Professor Tuve discussed the different grades of membership 


in June. 


in the Chapter, since the national organization recognizes as 
Chapter members only those who are also members oi the 
\.S.H.V.E. 


be placed on national membership and the question was referred 


The opinion was expressed that emphasis should 


to the officers and Board of Governors. 

The speakers of the evening were then introduced and Secy 
C. A. McKeeman reports that Messrs. Mobarry and Russell 
eave interesting talks on Motors and Motor Controls 


Pres. Gurney Addresses 


Manitoba Chapter 


April 12, 1938. Manitoba Chapter held a meeting at the Fort 
Garry Hotel, Winnipeg, at 6:30 p. m. with 22 members and 
Roll call was 


taken and the minutes of the March meeting were read and 


guests present and Pres. D. F. Michie presiding. 
adopted. 

rhe report of the Nominating Committee as follows was ap 
proved and the slate was recommended for election at the annual 
meeting of the Chapter on May 28 

President—William Worton 

Vice-President—William Glass 

Secretary—E. J. Argue 

Treasurer—H. R. Eade 


Board of Directors—D. F. Michie, P. L. Charles, Frank Thompson 


The guest speaker of the evening was FE. Holt Gurney, Toronto, 
president of the A.S.H.V.E., who was introduced by J. E. Yates, 
Sr. Mr. Gurney gave a very interesting address on the activities 
of the Society, which was followed by adjournment at 9:00 p. m 


lowa-Nebraska Chapter Participates in Conference 


ipril 8, 1938. The eighth meeting of the Iowa-Nebraska 
Chapter was held at Iowa State College, Ames, Iowa. This 
meeting was conducted in conjunction with the Third Annual 
Heating, Ventilating and Air Conditioning Conference at the 
College, and the program for April 8 was sponsored jointly by 
the lowa-Nebraska Chapter of the Society and the lowa State 
College. 

The program consisted of technical lectures by men promi 
nent in the industry. A. L. Walters, president of the Chapter, 
acted as chairman during the morning session, and N. B. Dela 
van, chairman of the Program Committee, presided during the 
afternoon. Many of those in attendance inspected the new 
air conditioning test equipment recently set up. 

rhe conference was terminated by a dinner held at the Shel- 
don-Munn Hotel, when T. R. Agg, dean of engineering, lowa 
State College, was toastmaster. President Walters gave a short 
history of the Society and explained the activities of the local 
Chapter since its organization. Following Mr. Walters, Prof. 
R. A. Norman, chairman of the Nominating Committee, reported. 
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Proi M r,. 4 leghorn, head of the mechanica Crip ith 
department, briefly outlined the research facilities of th 
lege. Professor Cleghorn explained that their purpose was 


conduct research and experimental work relative to the devel 
ment of heating, ventilating and air conditioning plants He 
told of the desire of the (¢ ollege to cooperate witl 
with the field of air conditioning. and cited the benefits to be 
derived from cooperative effort 


The final speaker of the evening, Herma: 


/ 


nate ? 
engineering counsel, Auditorium Conditioning Corp., New York 
N. ¥ , gave a torcetul and effective presentation t the 

Air Conditioning Patents and Their Effect on the ndusts 
Development, which was well received accord 


ot Secy W. R. White 


Pneumatic Temperature Control Systems 
Subject of Washington, D. C. Meeting 


Ipril 13, 1938 Che regular meeting of the Washingt 


Chapter was held at Wesley Hall, with a technical session pr: 
ceded by dinner and approximately 35 members and guests pres 
ent 

The business meeting was called to order at 8:00 t 
L. S. Ourusoff, who announced that the Ma meeting wa 


scheduled to he held in the Federal Reserve Building with C. S 
Leopold, Philadelphia, as speaker 

The attention of Chapter members was called t 
arranged by the Department of Health and thos terest 


urged to attend 





Phe next order of business was the report of the minatiy 
Committee which presented the following slate for 1938 

Presi S. P. Eaglet 

I nf Ss. I (sreg 

Secret E. V. Fineras 

Treas Ww R. Lockhart 

vd of Governors—l S. Ourusot Glegge Thomas, T. H. Urdahl 

here were no further nominations from the floor and arrang: 
ments were made for sending ballots to the Chapter membershiy 

President Ourusoff mtroduced John Mevers, Johnson Servi 


Co., who spoke on Pneumatic Temperature Control Syst 


His talk was accompanied by lantern slides covering principk 
of pneumatic control and illustrating the various 1x 
trol equipment essential for this work 

Secy. I F. Nordine advises that an approximat alance 


$76.00 was reported by the Treasurer 


Philadelphia Chapter Elects Officers 
and Hears Discussion by T. H. Urdahl 


April 14, 1938 Philadelphia Chapter members and guests 
met at the Engineers Club and the minutes of the previous meet 
ing were read and approved. [Edwin Elliot reported that the 


Auditing Committee had found the Treasurer's accounts in per 
fect order. 

H. H. Mather, chairman of the Membership Committee, state 
that 51 applications for membership in the Chapter had | 
obtained during the past year. 

Plans for the May meeting were outlined by Vice-Pres. H. I! 
Erickson. 

Secy. C. B. Eastman read the slate of the Nominating C 
mittee for ofhcers of the Chapter for the coming year Pres 
L. P. Hynes called for further nominations from the fl 


as none were offered, a vote was taken instructing the Secr« 


tarv to cast a ballot for the election of the following officers 
for the coming season 

President—H. H. Ex: sor 

Vice-President—R. } Hunger 

Secretar H. H. Mather 

lreasurer - B Eastmar 

Roard of Governors H I Rettew W \ Rorn an? | P. H 


Following the election, Mr. Hynes presented a new gavel t 


the incoming president, Mr. Erickson, stating that he desired 
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to cherish the gavel which he had used throughout the year as 


a memento of his service as president of the Philadelphia 
Chapter. 
M. F. Blankin was called upon by 


present the gift of a camping kit to Mr. Hynes in recognition 


President Erickson to 
of his efficient administration. 

The speaker of the evening was T, H. Urdahl, consulting en- 
Washington, D. C., 
\ir Conditioning. 


gineer, who discussed the subject of Air 


Distribution Problems in 


Atlanta Chapter Is Host 
to F. E. Giesecke 


April 20, 
held at Georgia School of Technology in honor of Prof. F. E. 


1938. A special meeting of Atlanta Chapter was 


Giesecke, College Station, Tex., 2nd_ vice-president of the 


A.S.H.VLE 

Professor Giesecke was introduced by Pres. E. W. Klein and 
delivered an address on the Influence of Building Construction 
on Air Conditioning. Treating his subject in an _ interesting 
and instructive manner, Professor Giesecke presented a wealth 
of valuable data on heat gain and heat loss in buildings, to- 
gether with many other timely facts having to do with heat- 
An interesting summary of the early history 


Pre fess r 


ing and cooling. 
of the Society was also presented and in addition, 
told of the 


Members of other engineering 


Giesecke research program now being carried on. 


societies had been invited to 
attend the lecture and many responded 
Secy. C. T. Baker that 


the regular sessions would be resumed in the Fall. 


announced after the May meeting, 


Air Conditioning with Lithium Chloride 
Subject of Cincinnati Chapter 

April 11, Members and guests of Cincinnati Chapter 
met at the Club 


the meeting, dinner was enjoyed at the Old Vienna Restaurant, 
Mr. Mrs. 


1935, 


Engineers with 35 in attendance. Preceding 


with 25 members and guests including and 
FF. R. Bichowsky. 

Pres. 1. B. Helburn called the session to order and announced 
that the next meeting would be held at the Hartwell Country 


a short movie on steel making was to be shown by 


present 


Club, when 
Tom Byrd. 

Mr. Bichowsky, Dow Chemical Co., Midland, Mich., was in- 
Helburn and addressed the Chapter on 
with 


troduced by President 


Comfort and Industrial Air Conditioning 


With the aid of lantern slides showing curves 


the subject of 
Lithium Chloride. 
and graphs, and illustrations of apparatus, the speaker explained 


the effectiveness of various absorbents. He stated that ther: 
four classes of materials to remove water from air as foll: 
(1) Solid absorbents; (2) pure liquids; (3) solids which 
bine chemically with water; and (4) solids which combine 
water from the air and form a liquid such as calcium ch! 
and lithium chloride. The apparatus commonly used for pas 
air through lithium chloride 
having vertical cotton strings, in which the lithium chloride | 
down the strings, while the air is passing between the strin; 


solution is a string type t 


about 500 ft velocity. 

After the address, Mr. Bichowsky answered many quest 
which were instructive, and an enthusiastic vote of thanks 
given to the speaker for his able and interesting presentati 

The meeting adjourned at 10:15 p. m. according to the 
of Secy. H. E. Sproull. 


Electrostatic Dust Precipitator 
Interests Pittsburgh Chapter 


April 11, 1938. The 
private dining room of Stouffer's Restaurant was called t 


Pittsburgh Chapter meeting in 


by Pres. J. F. Collins, Jr.. and was attended by 65 memb« 


guests. The minutes of the March mecting were read 
T. F. Rockwell and were approved. 
The following committee chairmen reported on the act 


of their respective committees: E. C. Smyers—Program | 


mittee; P. A. Edwards—Membership Committee; R. A. Mil 
Convention Committee; F. C. McIntosh—Research Comn 
and F. B. Mahon—Air Conditioning Code. 

The technical session was opened with short talks by 


senior students from the Department of Mechanical Engineering 


of Carnegie Institute of Technology. Daniel Supon spok: 


Dehumidification by Silica Gel. P. A. Schwartz 


a brief discussion of Comfort Cooling by Mechanical Reirig 
ation. 
The principal was G. W. Penn 


research engineer, Westinghouse Electric & Manufacturing 


speaker of the evening 


Mr. Penney had charge of the development of the electrostat 


dust precipitator for the cleaning of air in ventilation wor! 
chose this device as the subject of his paper. He began by p 
ing out the difference between this recently developed device 
the earlier Cottrel precipitator, showing that in the new 

the dust particle is first ionized in one chamber and the: 

cipitated in a second chamber. The speaker exhibited a nu 
of slides showing recent installations, while he reviewed 


small 


operating experiences. There was also a working 


Mr. 


The many questions which followed indicated the appr 


available, which Penney demonstrated by using toba 


smoke. 
ciation of the audience for the paper. 


foll wed wit 





CANDIDATES 








FOR MEMBERSHIP 








The Constitution of the Society, as now amended, requires the following mode of procedure in voting on applicants for memlx 


ship in the Society. 


All applications for membership are to be sent to the Secretary and the names of applicants and their refe 


shall be printed in the next issue of the JourNAL of the Society or sent to the members in other approved manner as ordered by 


Council. 
tee on Admission and Advancement as soon as possible. 


When replies are received from references, the Candidate's application shall be submitted to and acted upon by the Con 


When the Committee on Admission and Advancement has acted favorably upon a Candidate's application and assigned his ¢ 


the Council shall vote upon the election of the proposed Candidate for membership by letter ballot. 


During the past month 37 


cations for membership have been received and the names of these men and their sponsors are published in the following list 


Members are requested to scrutinize the list with care. 


urge the members to assume their share of responsibility of receiving these candidates into membership by advising the Sect 


The Committee on Admission and Advancement, and in turn, the ©: 


promptly of any whose eligibility for membership is in any way questioned. 
All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, which it is th 


of every member to promote. 
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Unless objection is made by some member by June 15, 1938, th ese candidates will 
to membership will be notified by the Secretary immediately after election 


CANDIDATES 


Avier, Herman, Student, New York Univ., New York, N. Y. 
BacuMAN, A. J., Student, Pratt Inst., Brooklyn, N. Y. 


Bacuorer, H. A., Jr., Mer. Htg. & Air Cond. Dept., Mid-West 
Pibg. Co., Salina, Kans. 


Bysom, L. L., Assoc. Mech. Engr., Puget Sound Navy Yard, 
Bremerton, Wash. (Reinstatement) 
Camppett, E. K., Jr., Secy., E. K. Campbell Htg. Co., Kansas 


(Advancement). 
Student, Carnegie Inst. of Tech., Pittsburgh, 


City, Mo. 

Caskey, L. H., Jr., 
Pa. 

Cost, G. W., Student, Carnegie Inst. of Tech., Pittsburgh, Pa. 

Coweit, R. J., Consulting Engr., New York, N. Y. (Reinstate 
ment ) 

DAUMAN, ARNOLD, Student, New York Univ., New York, N. Y. 

Davis, W. P., Air Cond. Advisor, Buffalo Niagara Elec. 
Buffalo, N. Y. 

Detany, J. V., Student, Worcester Polytech. Inst., Worcester, 
Mass. 

pe Wipe, M. P., Air Cond. Engr., Carrier Engrg. S. A., 
Johannesburg, South Africa 


( orp., 


Ltd., 


Drescuer, F. E., Sales Engr., Straus-Frank Co., Houston, Texas 


Enpers, C. E., Factory Repr. & Engr., Electrol, Inc., Portland, 
Ore. 

Farnes, B. W., Sales Megr., Control Equipment Co., 
Ore. 

FORDERBRUGGEN, K. 
kato, Minn. 

GayMaN, P. D., Br. Mer., Johnson Service Co., Cleveland, Ohio 


Portland, 


J., Engr., Mankato Natural Gas Co., Man- 


GrarpMan, H. B., Student, Carnegie Inst. of Tech., Pittsburgh. 


Pa. 

Grosvotp, F. E., Htg. & Vtg. Contractor, F. E. Grosvold, Eau 
Claire, Wis. (Reinstatement). 

Hoey, J. K., Pres. & Mgr., Crater Metal & Engrg., Inc., Med- 


ford, Ore. 

Jenve, Ferpinanp, Director, Research Lab., 
Co., Stamford, Conn. (Advancement) 
Jenkins, F. H., Student, Worcester 

cester, Mass. 
KADEL, G. B., Design Engr., E. R. Squibb & Sons, Brooklyn, 


Hoffman Specialty 


Polytechnic Inst., Wor 


Kine AIDE, M. C., Chief Air Cond. Engr., Timken Silent Auto 
matic Co., Detroit, Mich. (Advancement) 

Lance, J. F., Supt., Harrigan & Reid Co., Detroit, Mich. (Rein- 
Statement ) 

Levy, M. I., Pres., 


( Advancement ) 
Marz, G. N., Mech. Engr., A. Ernest Dambly, Philadelphia, Pa 


Viking Air Cond. Corp., Cleveland, Ohio 


McKintey, Joun, Ref. Fort 
Worth, Texas 


McKinney, W. J., Dist. Mer., American Blower Corp., Atlanta, 


Owner, McKinley Supply Co., 


Ga. (Advancement) 

Miter, A. T., Insulation Sales, The Barrett Co. New 
York, N. Y. 

Mitcnent, Jack, Mgr. Air Cond Dept., Straus-Frank Co., 


Houston, Texas (Reinstatement) 
Newman, H. E., Asst. Mer., B. A. Newman Co., Fresno, Calif 
Poitarp, M. J., 
Omaha, Nebr. 
SHEPPERD, P. D., Sales Engr., Johnson Service Co., San Fran- 
cisco, Calif, 
Situ, N. J., Engr... Frigidaire Corp., Dayton, Ohio 


Installation Engr., Sidles Co., Airtemp Div., 


Sre-Marie, G. P., Examiner, Dept. of Labour, Montreal, Que., 
Can. (Reinstatement) 
Zitzman, F. T., Student, Carnegie Inst. of Tech., Pittsburgh, Pa 
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